THE 

TREND 

TODAY 

IS 

TOWARD 

PYREX 

POWER 

INSULATORS 


is -the  registered  trade 
mark  Corning  Glass  Works, 
Cornife,  N.  y.,‘  and  indicates 
tlieir  fcrand  of  resistant  glass. 


V 


Th* 

New  york  Edison 
Company 


MURRAY 

CROWSNEST 

Up  In  a  Minute 
One  Man  Operated 

LADDER  RIG 


IT’S  SAFE,  ECONOMICAL,  EFFICIENT 
AND  ADAPTABLE — For  Complete  Details 


METROPOLITAN  DEVICE  CORPORATION,  Brooklyn  N.  Y 


( inn  Iciiicii ; —  Natne  ... 

S'  lul  I  Hnokli'i 

,  .  ,  Position 

1  )t  »i  ritiuiL.''  tlu‘  t  row 'iic'st 

I  onipany 


MSIT  BOOTHS  431-433  AT  N.E.1..A.  CONVENTION— JUNE  5-10— ATLANTIC  CTI ' 


ALI  EN  M.  Perry 
MdiMj/inff  Editor 
Earl  Whitehorne 

Contiiliuting  Editor 
<}.  F.  VV'ITTIO 
Slnti'lical  Editor 

A.  K.  Knowlton 
.Iti-t.i-.ate  Editor 
F.  Wells 

>>«■«  Editor 

E. IL  Searles 
Aitnj.f(wt  Editor 


ELECTRICAL  WORLD 

A  eonrolidotion  ot  BlectrUal  World,  EUeti  ieal  Enginier  and  Ameriean  ElrctriHon 


L.  W.  W.  MORROW,  Editor 


Ftoodlighting 
Stockholm,  Sweden 


Frank  R.  Innes 

Western  Editor 
5i0  N.  Michigan  Ate. 

Chicago 

H.  S.  Knowlton 

.Vrw  England  Editor 
t  ii7  Statlcr  Bldg. 

Boston 

Paul  Wooton 
Wa$kingtom 
Correopondent 
\ational  Pre*$  Building 
Waokington 

James  H.  Rudd 
1‘itblishing  Director 


MAY  21,  1932 


Contents,  Copyrighted,  1922,  by  McGraw-Hill  Publishing  Company,  Inc. 
VoLCMB 99  .  .  .  Number  21 


Customer  Service  Determines 
System  Development . 


r>v  H.  R.  Woodrow,  Brooklyn  Edison  Coinf'ony 


Electric  Melt  Reopens  Gray  Iron  Market 

l!v  W.  E.  Moore.  Pittshiirgh  Electric  Eurnacc  Corporation 

Providing  Reliability  in  a 

770,000-Kw.  Station . 


.894 


P>v  .1.  F.  Fairmax  anm)  Carl  M.  (iiLT,  Brooklyn  Edison  Company 

N.E.M.A.  Adopts  Unemployment  Plan . 902 

Urges  Domestic  Breakers  Supplant  Fuses . 907 

P>v  W  .\I.  Sullivan,  Chief  Safety  Inspector  City  of  Charlotte,  .V.  C. 


News  of  the  Industry . 873 

Editorials  . 884 

Ultraviolet  Radiation  and 
Fading  of  Materials . 892 

Indiana  Utility  Tank  Car  for 
Transformer  Oil  . 892 

Results  of  Attemps  to  Regulate 
Frequency  and  Tie-Line  Loads. 893 

Combination  Lighting  for 
Philadelphia  Showroom  . 900 

Revenue  Moves  Parallel  with 
1931  . 901 

Avoiding  Uplift  and  Deter¬ 
mining  Insulator  Swing . 905 

Industrial  Activity  Declines 
5  Per  Cent . 906 

Readers’  Forum  . ‘>08 

Men  of  the  Industry  . 909 


Trade  Notes  . 911 

New  Equipment  Available.  . .  .912 


Kle<-trii>al  IVorld  articlea  are  inile.Yed  in  InduHtrial  .\rtti  and  Enginerring  Indexes,  available  in  public  libraries 


McGRAW-HILL  publishing  company,  INC.,  330  WEST  42d  STREET,  NEW  YORK,  N.  Y. 

CHICAGO,  520  North  Michigan  Ave.  883  Mission  St.,  SAN  FRANCISCO  Aldwych  House,  Aldwych,  LONDON,  W.C.  2 


h  MoORAW,  Chairman  of  the  board 
, ‘^^hLM  MUIB,  President 
JAMES  II.  M.-gRAW,  JR..  Vlee-Pres.  and  Treas. 
■JWSON  RRITTON.  Vice-President 
LDOAR  KOKAk.  Vice-President 
H  iu  ^Alt  .Mra.saL  VIce-Pres.  and  iSdltorial  Dim  tor 
n.^ROLD  W  McORAW,  Vice-President 
H  THOMPSON.  SecreUry 


883  Mission  St.,  SAN  FRANCISCO  Aldwych  House,  Aldwych,  LONDON,  W.C.  2 

Published  weekly.  $5  per  year.  25  rents  per  copy.  Central  and 

i^th  American  countries,  17.  FOTelgn,  »9  U.  S.  currency,  or  <5  WASHINGTON,  National  Press  Building 

shillings  per  year.  Canada  subscription  price  (including  Canadian  duit  irtsimii*  icen  a.....# 

duty),  $7.50.  Entered  as  second-class  matter.  January  20,  1907, 

at  the  Pi>st  Office  at  New  York,  N.  Y.,  under  the  Act  of  March  3.  *  LEIVHLAND.  5ol  Guardian  Building 

1079.  Printed  in  U.  S.  A.  DETROIT,  2-257  General  Motors  Building 

C.4BLB  ADDRESiS:  ‘MCGB-AWHILL.  N.Y.”  ST.  LOUIS.  1518  Boll  Telephone  Building 

Member  A  It  D  Member  ABC*  BOSTON,  1427  Statler  Building 

Member  A.a.c.  Memoer  A.ts.c.  greena  ille,  s.  c.,  i30i  woodsido  Building 

Number  of  Copies  Printed  This  Issue,  16,285  los  angI'3.es.  339  chamber  of  Commerce  Building 


■ 


RESEARCH  AND  DEVELOPMENT 


EQUIPMENT  OF  LATEST  DESIGN 


SKILLFUL  OPERATORS 


QUALITY  —  UNIFORMLY  CONSTANT 


LABORATORY  CONTROL 


PERFORMANCE 


DEVELOPMENT  BY 

GENERAL  CABLE 

LEADS  THE  WAY 
TO  BETTER  WIRES 
AND  CABLES 


General  Cable  (and  its  former  constituent  companies)  has 
carried  on  intensive  Research  and  Development  work  to 
assure  the  highest  quality  and  the  most  efficient  design 
for  all  our  products. 

Out  of  this  activity  have  come  revolutionary  developments 
in  wires  and  cables  for  transmission  and  distribution  as 
well  as  accessories  for  the  same. 

These  developments  have  not  been  restricted  solely  to 
General  Cable.  In  more  than  one  instance  patented  im¬ 
provements  such  as  Type  H  cable  have  been  passed  on  to 
other  manufacturers  so  that  the  whole  industry  might 
reap  the  greatest  benefits. 

General  Cable  Research  and  Development  activities  are 
ready  to  assist  you.  Ever  at  work  in  the  search  for  greater 

efficiency  and  economy, 

j  1  I.  FACTORS  THAT  HAVE  MADE 

our  engineers  and  lab-  CABLE  PRODUCTS 

oratory  facilities  can  be  tHE  STANDARD  OF  QUALITY 
quickly  applied  to  any 
transmission  and  distri- 
bution  problem  you  may 

our 


Rubber  Laboratory  for  experiments  in  compounding, 
mixing,  milling,  and  vulcanizing. 


Complete  miniature  Oil  Refinery  to  study  insulating 
oils  and  methods  of  refining. 


2^0-Kv  Transformers  for  power  cable  tests  .  .  .  permit 
single  phase  tests  up  to  750,000  volts. 


GENERAL  CABLE  CORPORATION 
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N.E.M.A.  adopts  modified  Swope  plan 
Taxation  of  interstate  power  uoheld 


iilectrical  manufacturing  men 
adopt  moditlcd  Swope  plan.  Ma\ 
involve  300  member  companies 
and  85-90  per  cent  of  industry 
which  in  normal  times  has  200,000 
employees.  (9nly  workers  paid 
less  than  $2,500  a  year  to  be  eli¬ 
gible — />.  901. 


Cjerard  Swope  received  the  gold 
medal  of  the  National  Institute 
of  Social  Sciences  last  week  for 
his  much-discussed  unemployment 


— United  States  Supreme  Court 
upholds  crrnstitutionality  of  Idaho 
statute  imposing  tax  on  energy 
generated  regardless  of  whether 
it  be  used  locally  or  exported  over 
state  lines.  \"ermont  and  South 
Carolina  laws  taxing  energy  are 
similar — />.  S14. 


mutual  plan.  Owen  D.  Young 
made  the  presentation,  thereby 
making  it  a  General  Electric  fam¬ 
ily  affair — p.  876. 


— -“Visitors  welcome”  policy  set 
by  National  Electric  Light  Asso¬ 
ciation  for  business  sessions  and 
manufacturers’  exhibit  in  Atlantic 
City  next  month — />.  87? 

— Lamp-and-energy  rate  barred 
as  beyond  commission  authority. 
Court  rules  that  regulatory  board 
exceeded  its  limitations  in  Com¬ 
monwealth  Edison  case — p.  SSO. 

— Credit  for  Hartford’s  jobless 
is  the  broad  policy  of  Samuel  Fer¬ 
guson.  I.O.U.’s  taken  for  pay¬ 
ment  of  monthly  energy  bills 
when  adverse  circumstances  pre¬ 
clude  cash  payment — />.  877. 

— Martinsville  (Ind.)  rate  case 
goes  to  the  United  States  Supreme 
Court  on  an  assignment  of  errors. 
Rates  ordered  by  commission  re¬ 
strained  pending  ruling  of  the 
highest  court — />.  tS’iS’tL 

— Menace  of  the  domestic  fuse 
pointed  out  by  municipal  inspector 
whose  check-up  on  bridged  fuses 
and  coin  blocks  yielded  three  pecks 
of  bridged  fuses  and  $4  in  small 
change  in  three  days.  Surv'ey 
shows  80-94  per  cent  of  circuits 
overfused — p.  907. 


—  Wide  World  Photo» 
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page  717).  The  South  Carolina  com¬ 
panies  had  agreed  to  ask  that  the  tliree- 
judge  federal  court  which  was  sustained 
by  the  Supreme  Court  in  its  •refusal  to 
issue  an  interlocutory  injunction  to  pre¬ 
vent  the  collection  of  the  tax  hear  the 
case  again  and  issue  a  final  order  whicli 
could  be  appealed  by  the  losing  side  to 
the  Supreme  Court,  It  may  be  that 
the  three  South  Carolina  companies  in¬ 
volved — the  South  Carolina  Power  of 
Charleston,  the  Broad  River  Power  and 
the  Lexington  Water  Power — ^\vill  now 
drop  this  effort.  The  Duke  companies 
have  paid  the  tax  under  protest. 


ion  of  Interstate  Power  Upheld  by 
United  States  S 


upreme 


Idaho  statute  is  sustained  and 
technical  theories  on  which  the 
unconstitutionality  of  law  was 
predicated  are  denied. 


The  manufacture  to  order  of  goods  and 
their  immediate  shipment  to  the  purchaser 
furnishes  a  helpful  analogy,  notwithstand¬ 
ing  the  fact  that  there  the  successive  steps 
from  order  to  delivery  are  open  to  physical 
observation,  while  here  the  succession  of 
events  is  chiefly  a  matter  of  inference — 
although  inference  which  seems  unavoid¬ 
able.  The  process  by  which  the  mechanical 
energy  of  falling  water  is  converted  into 
electrical  energy,  despite  its  hidden  char¬ 
acter,  is  no  less  real  than  the  conversion 
of  wheat  into  flour  at  the  mill.  .  .  . 

The  evidence  amply  sustains  the  conclu¬ 
sion  that  this  transformation  must  take 
place  as  a  prerequisite  to  the  use  of  the 
electrical  product,  and  that  the  process 
of  transferring  as  distinguished  from  that 
of  producing  the  electrical  energy  begins,  western  Tlectric  Lompany,  1  ortland, 
not  at  the  waterfall,  but  definitely  at  the  Ore.,  across  the  Columbia  River  be- 
generator,  at  which  point  measuring  appli-  tween  Vancouver,  W  ash.,  and  Portland, 
ances  can  be  placed  and  the  quantum  of  as  a  major  link  in  the  transmission  line 
electrical  energy  ascertained  with  practical  from  the  Ariel  power  plant  on  the  Lewis 
accuracy.  River  to  Albina  substation,  Portland, 

Further  contentions  of  the  power  will  be  operated  at  115  kv.,  said  to  be 
company  to  the  effect  (1)  that  the  law  the  highest  voltage  yet  used  in  sub¬ 
benefits  favored  consumers  by  exempt-  marine  transmission.  Actual  laying  of 
ing  power  used  for  irrigation  pumping,  the  cable  across  the  river  was  com- 
(2)  that  therefore  it  unconstitutionally  pleted  May  12,  and  the  tying  in  with  the 
embraces  two  subjects — a  tax  and  a  overhead  sections  of  the  line,  already 
subsidy  .and  (3)  that  it  is  so  uncertain  built,  is  scheduled  for  completion  by 
and  ambiguous  as  to  necessitate  ad-  June  1,  after  which  Ariel  power  can  be 
ministrative  action  without  due  process  routed  direct  to  the  load  center  instead 
of  law,  were  all  overthrown  by  the  of  by  the  more  roundabout  route  via  the 
court.  overhead  crossing  near  Camas,  Wash. 

Idaho  is  one  of  three  states  that  have  Temporarily  operation  will  he  at  66  kv. 
recently  adopted  a  half-mill-per-kilo-  The  cable  installation  is  in  two 
watt-hour  tax  on  energy  generated,  the  separate  sections — one  crossing  the 
others  being  Wrmont  and  South  Caro-  Columbia  River  from  the  Washington 
hna.  In  Vermont  the  law  was  not  con-  shore  to  Hayden  Island,  3,700  ft.  in 
tested.  Suit  brought  in  South  Carolina  length ;  the  other  from  the  island  across 
was  rejected  by  the  federal  Supreme  Oregon  Slough  to  the  Oregon  shore. 
Court  April  13  because  of  the  form  1,515  ft.  in  length.  The  line  crosses  the 
which  the  appeal  from  the  state  courts  half-mile  width  of  the  island  overhead  on 
took  (Electrical  World,  April  23.  H-frame  towers. 


That  a  state  may  impose  a  tax  on 
electrical  energy  generated  within 
its  borders,  even  though  this  energy  be 
e.xported  across  the  state  boundaries  and 
sold  in  another  commonwealth,  has  been 
established,  probably  once  for  all,  by  a 
decision  handed  down  by  the  United 
.States  Supreme  Court  on  May  16  sus¬ 
taining  the  State  of  Idaho  in  a  suit 
brought  against  it  by  the  Utah  Power 
lit  Light  Company,  which  generates  en- 
e  rgv  in  Idaho  and  Wyoming  as  well  as 
Utah. 

After  summarizing  the  arguments  of 
both  appellant  and  appellee  and  their 
contradictory  assertions  regarding  the 
nature  and  incidence  of  the  tax,  the 
.Supreme  Court  said : 

Electrical  energy  has  characteristics 
clearly  differentiating  it  from  the  various 
other  forms  of  energy,  such  as  chemical 
energy,  heat  energy  and  the  energy  of 
falling  water.  Appellant  here,  by  means 
of  what  are  tailed  generators,  converts  the 
mechanical  energy  of  falling  water  into 
electrical  energy.  Thus,  by  the  applica¬ 
tion  of  human  skill,  a  distinct  product  is 
brought  into  being  and  transmitted  to  the 
places  of  use. 

The  result  is  not  merely  transmission, 
nor  is  it  transmission  of  the  mechanical 
energy  of  falling  water  to  the  places  of 
consumption ;  but  it  is,  first,  conversion  of 
that  form  of  energy  into  something  else, 
and,  second,  the  transmission  of  that  some¬ 
thing  else  to  the  consumers.  While  con¬ 
version  and  transmission  are  substantially 
instantaneous,  they  are,  we  are  convinced, 
essentially  separable  and  distinct  opera¬ 
tions. 

The  fact  that  to  ordinary  observation 
there  is  no  appreciable  lapse  of  time  be¬ 
tween  the  generation  of  the  product  and  its 
transmission  does  not  forbid  the  conclu¬ 
sion  that  they  are,  nevertheless,  successive 
and  not  simultaneous  acts. 

The  point  is  stressed  that  in  appellant’s 
system  electricity  is  not  stored  in  advance 
but  produced  as  called  for.  The  consumer 
in  Utah,  it  is  said,  by  merely  turning  a 
switch,  draws  directly  from  tlie  waterfall 
in  Idaho,  through  the  generating  devices, 
electrical  energy  which  appears  instanta¬ 
neously  at  the  place  of  consumption.  But 
this  is  not  precisely  what  happens. 

The  effect  of  turning  the  switch  in 
Utah  is  not  to  draw  electrical  energy  di¬ 
rectly  from  the  waterfall,  where  it  does 
not  exist  except  as  a  potentiality,  but  to 
set  in  operation  the  generating  appliances 
in  Idaho,  which  thereupon  receive  power 
from  the  falling  water  and  transform  it 
into  electrical  energy.  In  response  to 
what  in  effect  is  an  order,  there  is  pro¬ 
duction  as  well  as  transmission  of  a  defi¬ 
nite  supply  of  an  article  of  trade. 


iver 


Single  -  conductor,  750.000  -  circ.mil 
copper  cable  i.s  used,  with  0.69-in.  hollow 
core,  oil-filled,  with  wood-pulp  insula¬ 
tion.  lead-sheathed,  cushioned  with  jute, 
.oinored  with  Xo.  4  hard-drawn  copper 
-irands,  and  with  a  tarred  and  soap- 
toned  jute  cushion  over  all.  The  cir¬ 
cuit  will  have  a  continuous  rating  of 
114,000  kva.  at  115  kv.  Cable,  potheads, 
oil  reservoirs  and  emergency  oil  reser¬ 
voirs  were  furnished  by  the  General 
Klectric  Company. 

The  three  component  cables  terminate 
at  reinforced-concrete  structures  built 
on  the  edge  of  normal  high  water  on 
which  terminal  potheads  and  au.xiliary 
devices  are  mounted  above  flood  stage, 
riie  transmission  line  is  dead-ended 
on  35-ft.  steel  towers  erected  on  these 
''tinctures.  A  high  and  low  oil-level 
alarm,  actuated  by  mercury  relays  at 
the  reservoirs,  is  transmitted  by  a 
-ignal  circuit  approximately  two  miles 
to  the  Vancouver  substation.  The  cables 
are  laid  4  ft.  apart  directly  on  the  river 
bottom  without  trenching.  Three  reels, 
each  containing  a  full  length  of  a  con¬ 
ductor,  were  mounted  on  a  barge  which 
drew  itself  along  by  anchor  lines  suc- 
lessively  placed  by  tugs.  The  Phoenix 
Utility  Company  made  the  installation. 

T 

Profits  Put  at  38  per  Cent 
Shrink  on  Inquiry  Under  8 

One  of  six  companies  cited  before  the 
Pennsylvania  Senate  investigating  com¬ 
mittee  last  year  as  reaping  great  profits 
was  the  Hershey  Electric  Company,  a 
'^mall  independent  utility.  Investiga¬ 
tion  by  the  Public  Service  Commission 
followed,  with  the  result  that  the  com¬ 
mission  recently  dismissed  its  own 
charge  against  the  company.  After  in¬ 
vestigation  the  company’s  book  value 
was  fixed  by  its  engineers  at  $426,000 
and  its  operating  expenses  at  $94,700. 
riiese  figures,  the  commission  found, 
disclosed  that  the  company  is  actually 
earning  only  between  6  and  8  per  cent. 
Commission  experts  themselves  added 
$.^2,000  to  the  valuation  and  deducted 
S'f.dOO  from  operating  expenses.  The 
alleged  return  of  38.75  per  cent  was 
Iiased,  the  commission  found,  on  a  faulty 
">''10111  of  accounting  in  which  utility 
and  non-utility  activities  of  the  Hershey 
interests  were  confused. 

T 

N.E.L.A.  Convention  and 
Exhibition  Open  to  Public 

I  be  National  Electric  Light  Association 
Iki'  decided  to  throw  its  business  meet¬ 
ing"  at  the  forthcoming  Atlantic  City 
convention  open  to  the  public.  This 
policy  has  also  been  adopted  by  the 
exhibition  committee,  and  the  exhibition 


likewise  will  be  open  to  outside  visitors 
every  day  of  the  convention.  As  a  re¬ 
sult  of  this  change  in  policy  a  large  at¬ 
tendance  of  prospective  customers  who 
heretofore  have  been  unable  to  inspect 
the  e.xhibition  is  anticipated,  as  well  as 
an  enhancement  of  the  advertising  value 
of  the  display. 

▼ 

Program  Formulated  for 
Camp  Co-operation  XII 

Decision  upon  the  general  outline  of 
topics  to  be  discussed  at  Camp  Co¬ 
operation  XII  during  its  seagoing 
session  on  August  3  to  8  has  been  made 
by  the  business  program  committee. 
The  discussions  will  be  grouped  accord¬ 
ing  to  markets  for  electrical  equipment, 
particularly  the  residence  market,  stores 
and  commercial  buildings  and  the  in¬ 
dustrial  market. 

The  residence  field  is  to  be  the  out¬ 
standing  topic,  and  more  than  half  the 
time  of  the  conference  will  be  devoted 
to  a  discussion  of  improved  methods 
of  selling  wiring,  lighting  and  ap¬ 
pliances  and  of  increasing  kilowatt- 
hour  consumption,  revolving  around 
the  theme  of  complete  electrification  of 
the  home.  Discussion  about  the  in¬ 
dustrial  and  commercial  markets  will 
include  such  subjects  as  jmproved 
Hghtjng,  motorjzatjon  and  ajr  condi- 
tionjng.  The  problem  of  financing  in 
connection  with  stimulating  sales  and 
the  relationship  between  the  various 
elements  involved  will  be  another  topic. 
Relations  with  retail  dealers,  group 
appliance  selling,  new  selling  methods 
and  methods  of  combating  the  trend 
toward  false  economy  in  commercial, 
industrial  and  municipal  lighting  will 
also  receive  consideration.  At  the  final 
session  representatives  of  the  national 
electrical  associations  will  give  their 
views  on  the  function  of  the  leagues 
as  a  co-ordinating  medium  for  all 
branches  of  the  industry  and  as  public 
relations  bureaus. 

▼ 

Construction  Activity 
in  Northern  Michigan 

Purchase  of  the  Manistique  Light  & 
Power  Company,  long  a  subsidiary  of 
the  Manistique  Pulp  &  Paper  Company, 
has  been  made  by  the  Edison  Sault 
Electric  Company,  a  subsidiary  of  the 
.\mcrican  States  Public  Service  Com¬ 
pany.  Acquisition  of  the  Manistique 
property  is  part  of  the  recent  construc¬ 
tion  program  of  the  Edison  Sault  Elec¬ 
tric  and  affiliated  companies,  and  Man¬ 
istique  is  now  being  supplied  with 
energy  from  the  Edison  Sault  system, 
the  former  plant  being  maintained  as  a 
standby.  The  hydro-electric  plant  at 


The  Merry-Go-Round 
Speeds  Up 

IN  A  FINAL  spurt  of  consistently 
purposeless  activity  the  Washinston 
Merry-Go-Round  whirled  on  this  week. 
Adjournments  of  both  houses  of  Con- 
3ress  is  alternately  assured  and  denied 
for  early  dates. 

Meanwhile  the  recession  of  the  in¬ 
dexes  and  the  droopins  of  the  charts 
continues.  Car  loading,  ener9y  pro¬ 
duction,  security  markets,  commodity 
prices  and  railroad  and  industrial  earn¬ 
ings  hold  little  but  gnef. 

Determined  inflationists  insist  that 
the  impairment  of  foreign  confidence 
in  the  dollar  and  the  concomitant  de¬ 
mands  for  gold  overseas  mean  nothing 
to  us.  Federal  Reserve  now  has 
$1,385,267,000  in  government  securi¬ 
ties,  giving  a  volume  of  Reserve  credit 
a  billion  dollars  greater  than  a  year  ago. 
Credit,  credit  everywhere,  and  what  we 
need  is  doubtless  something  else  again.' 


St.  Mary’s  Falls,  Sault  .Ste.  Marie, 
where  an  additional  2,400-hp.  unit  is  to 
go  into  operation  late  this  month,  will 
transmit  power  at  66,000  volts  to  St. 
Ignace  and  Manistique.  At  St.  Ignace 
two  large  Diesel  engines  have  been  in¬ 
stalled  as  auxiliary  equipment.  The 
line  between  the  Sault  and  Manistique 
is  114  miles  in  length. 

T 

New  Mexico  Commission 
to  Look  Into  Santa  Fe  Rates 

The  State  Corporation  Commission  of 
New  Mexico  has  ruled  that  it  has 
authority  to  regulate  electric  light  and 
power  rates.  The  ruling  was  made  as  a 
result  of  the  contention  of  the  New 
Mexico  Power  Company  of  Santa  Fe 
that  the  commission  was  without  juris¬ 
diction  to  make  an  investigation  into 
the  rates  charged  by  the  company  for 
electric  light  and  power. 

The  controversy  originated  with  the 
filing  of  a  petition  by  more  than  1,200 
citizens  of  Santa  Fe  asking  that  the 
commission  investigate  the  power  com¬ 
pany’s  rates.  The  New  Mexico  F’ower 
Company  then  attacked  the  jurisdiction 
of  the  commission  on  the  ground  that 
the  utility  is  operating  under  a  franchise 
granted  to  it  by  Santa  Fe  in  which 
rates  are  specifically  stipulated  and  that 
the  commission  has  no  authority  to  in¬ 
terfere  with  those  rates,  and  upon  the 
further  ground  that  neither  the  consti¬ 
tution  of  New  Mexico  nor  its  laws  con¬ 
fer  such  jurisdiction  upon  the  com¬ 
mission. 

'I'he  commission  asserts  that  the  very 
same  question  has  been  raised  previ¬ 
ously  and  decided  by  the  courts  in  its 
favor,  and  it  will  set  a  date  for  hearing 
the  rate  case. 


-l/(/v  2/.  — ELECTRICAL  WORLD 


875 


Swope  and  Young  Address  Sociologists 


OW'IiN  D.  ^’OUXG,  chairman  of 
the  General  Electric  Company’s 
iMjard  of  directors,  presented  a  gold 
medal  to  Gerard  Swope,  its  president, 
on  May  12,  when  both  men  addressed 
the  members  of  the  National  Institute 
of  Social  Scientists  at  that  body’s  an¬ 
nual  dinner  at  the  Waldorf-Astoria, 
New  ^’ork.  Mr.  Swope  received  the 
medal  from  the  institute  “in  recognition 
of  his  widespread  public  services  in 
organizing  and  safeguarding  the  social 
welfare  of  thousands  of  employees 
and  in  initiating  organization  looking 
toward  unemployment  relief  and  the 
stabilization  of  work  with  guarantee  of 
employment.” 

In  accepting  the  award — f)ne  of  four 
made  by  the  institute — Mr.  Swope  said: 

Our  primary  thouglit  for  today  is,  for 
the  present,  how  to  emerge  from  these 
difficult  and  trying  times  as  rapidly  and 
as  equitably  as  possible  before  thinking  of 
different  and  definite  plans  for  the  mor¬ 
row.  Seeing  what  should  be  done  is  not 
so  difficult  as  are  the  means  and  methods 
of  doing  it,  especially  under  our  demo¬ 
cratic  form  of  government.  There  are 
four  means  that  must  be  employed. 

First,  just  as  each  individual  and  pri¬ 
vate  business  is  constrained*  to  live  more 
simply  and  economically,  just  so  should 


the  city,  county,  state  and  federal  govern¬ 
ments  live  more  simply  and  more  economi¬ 
cally,  which  means  the  reduction  of  ex¬ 
penditures. 

Second,  if  we  are  to  maintain  confidence, 
which  is  so  absolutely  essential,  a  definite 
program  should  be  adopted  toward  balanc¬ 
ing  the  budget  of  each  of  these  various 
units  in  our  country. 

The  third  deals  with  the  more  equitable 
distribution  of  work.  Normally  we  have 
in  this  country  about  45,000,000  people  who 
are  gainfully  employed.  Today  probably 
8,000,()00  to  9,000,000  people  are  unem¬ 
ployed.  Therefore,  if  all  work  were  moie 
equitably  divided  among  those  normally 
gainfully  employed,  each  one  should  have 
at  least  half-time  occupation.  The  attitude 
of  management,  for  which  this  problem  of 
rotation  of  work  is  difficult  and  costly,  and 
the  attitude  of  organized  labor  have  defi¬ 
nitely  changed  toward  its  acceptance. 

Fourth,  constructive  and  productive  en¬ 
terprises  which  will  be  of  lasting  benefit 
to  the  people  should  be  undertaken  by  the 
city,  county,  state  and  federal  governments, 
and,  if  necessary,  the  federal  government 
should  assist  in  financing  the  others.  In 
the  main,  no  one  should  be  employed  m 
such  work,  directly  or  indirectly,  more  than 
thirty  hours  a  week. 

The  test  of  organized  society,  like  any 
organization,  is  an  emergency.  We  thought 
we  had  a  well-organized  society,  with  high 


T 

New  Cities  Service  Building  Formally  Opened 


— Worltl  Photon 

Left  to  right — Henry  L.  Doherty,  W.  Alton  Jones,  Phillips  Thomas,  M.  H.  Ayleswortli. 


Formal  opening  of  the  67-storv  office 
skyscraper  erected  by  the  Henry  L. 
Doherty  interests  at  70  Pine  Street, 
New  York,  and  known  as  Sixty  Wall 
Tower,  took  place  on  May  13.  A  novel 
feattjre  was  the  u.se  of  a  moonbeam  in 
actuating  floodlights  and  in  radio  trans¬ 
mission.  A  "moonbeam  condenser,”  de¬ 
veloped  by  E.  W.  Chubb,  director  of 
research  of  the  Westinghouse  company, 


was  operated  by  Phillips  Thomas,  re¬ 
search  engineer,  and  K.  A.  Ohlinger, 
optical  expert  of  the  same  company. 

The  new  building,  which  dominates 
the  skyline  of  the  New  York  financial 
district,  co.st  about  $15,000,000.  The 
tip  of  the  spire  is  950  ft.  above  the 
street  level.  A  view  was  printed  in  the 
Electricwl  World  tor  January  16 
(page  117). 


standards  and  high  ideals  and  a  promise 
of  their  realization.  Now  it  remains  to  be 
seen  whether  our  democratically  organized 
society  can  solve  the  problems  that  con¬ 
front  us. 

In  his  speech  of  presentation  Mr. 
Young  declared  that  the  day  is  past 
when  the  head  of  a  large  corporation 
is  solely  concerned  in  making  as  much 
money  as  possible  for  the  stockholders 
at  the  expense  of  the  workers  and  the 
public.  Today,  he  said,  the  president 
and  officers  of  a  corporation  are 
trustees  for  the  interests  of  the  in¬ 
vestors,  workers  and  public  alike. 

▼ 

Los  Angeles  Mayor  Takes 
Hand  in  Bureau  Mix-up 

Conflicting  policies  in  the  management 
of  the  Los  Angeles  Department  of 
Water  and  Power  came  to  a  head  May 
6  when  Mayor  John  C.  Porter  removed 
Dr.  John  R.  Haynes  and  A.  F.  South- 
wick,  water  and  power  commissioners, 
from  office  immediately  after  they  had 
refused  to  resign.  The  Mayor’s  action 
came  during  a  meeting  of  the  commis¬ 
sion  at  which  the  administrative  consoli¬ 
dation  of  the  water  and  power  depart¬ 
ments  was  terminated  and  the  resump¬ 
tion  of  the  former  two-bureau  plan  of 
administration  was  voted. 

The  commission  members  are  ap¬ 
pointed  by  the  Mayor,  subject  to  the 
approval  of  the  City  Council,  and  the 
chief  executive  said  that  if  the  Council 
failed  to  sustain  his  demands  for  their 
removal,  he  would  endeavor  to  have  the 
commissioners  recalled  by  the  people. 
The  City  Council  on  May  17,  on  re¬ 
commendation  of  its  water  and  power 
committee,  voted  ten  to  five  against  the 
removal  of  Dr.  Haynes  and  nine  to  si.x 
against  the  removal  of  Mr.  South  wick, 
and  both  will,  therefore,  barring  recall, 
remain  on  the  commission  until  their 
terms  expire.  Mayor  Porter  himsell 
on  May  3  was  retained  in  office  by  the 
defect  of  a  recall  measure.  His  principal 
opponents  were  backed  by  advocates  of 
the  expansion  of  municipal  ownershi]). 

The  resolution  of  the  Water  and 
Power  Commission  ending  the  admin¬ 
istrative  consolidation  under  which  H. 
A.  Van  Norman  was  general  manager 
and  chief  engineer  was  submitted  by 
!Mr.  Southwick.  It  provided,  among 
other  things,  that,  effective  May  9,  Mr. 
Wan  Norman  take  charge  of  the  Bureau 
of  W'ater  Works  and  Supply,  and  that 
E.  F*.  Scattergood  become  general  man  ■ 
ager  of  the  Bureau  of  Power  and  Light. 
The  return  to  dual  management  wa> 
recommended  by  the  City  Council’s 
special  water  and  power  investigation 
committee,  which  filed  its  report  re¬ 
cently.  Mayor  Porter  termed  this  re¬ 
port  “biased  and  prejudiced.”  Mr- 
Scattergood’s  former  managment  has 
been  the  subject  of  severe  attacks. 
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"I.O.U.’s”  of  Unemployed 
Patrons  Taken  at  Hartford 

To  enable  customers  who  cannot  meet 
their  bills  because  they  are  out  of  work 
or  irregularly  employed  to  obtain  elec¬ 
tric  service  in  their  homes  during  the 
three  months  beginning  June  1,  the 
Hartford  Electric  Light  Company  and 
the  affiliated  Connecticut  Power  Com¬ 
pany  are  issuing  credit  certificates  good 
for  one  month’s  service  upon  being  sat¬ 
isfied  that  applicants  deserve  the  offered 
accommodation.  The  certificates  carry 
a  promise  to  pay  the  bill  in  full  for  the 
period  covered  when  the  customer’s 
financial  condition  permits  settlement. 
Unrestricted  use  of  electricity  is  per¬ 
mitted. 

President  Samuel  Ferguson  says  that 
the  company  believes  the  offer  to  be  a 
sound  business  proposal  for  two  rea¬ 
sons:  (1)  In  most  cases  families  com¬ 
pelled  to  take  advantage  of  the  credit 
certificates  will  before  long  get  on  their 
feet  again  financially  and  will  then  be 
able  to  pay  for  the  electricity  used;  (2) 
the  company  anticipates  that  its  present 
consideration  will  increase  its  sales  in 
the  future,  although  no  one  taking  ad¬ 
vantage  of  the  offer  places  himself  un¬ 
der  obligation  to  make  greater  use  of 
the  service.  In  the  company’s  experi¬ 
ence  the  percentage  of  those  who  will 
fully  try  to  avoid  payment  for  service 
furnished  is  small,  and  therefore  it  is 
believed  that  the  loss  will  be  slight. 

In  applying  for  credit  certificates  a 
confidential  statement  must  be  filled  out 
concerning  the  employment  status  and 
income  of  working  members  of  the 
family.  The  offer  is  sent  to  all  residen¬ 
tial  users  of  service,  with  an  apology  to 
those  having  no  interest  in  it.  Presi¬ 
dent  Ferguson  thinks  that  the  offer 
should  be  far  more  helpful  to  needy  cus¬ 
tomers  than  a  rate  reduction  or  even  a 
suspension  of  dividends  could  be,  since 
the  total  annual  dividends  of  the  com¬ 
pany  represent  but  a  fraction  of  a  cent 
per  kilowatt-hour  sold. 

T 

Utiliti  es  and  Merchants 
Co-operate  in  Connecticut 

l-^tablishment  of  better  relations  be¬ 
tween  utility  companies  and  retailers  of 
electric  and  gas  appliances  is  the  pur¬ 
pose  of  the  Connecticut  Merchandising 
Committee,  a  newly  organized  group 
representing  electric  and  gas  associa¬ 
tions  and  numbering  Samuel  Ferguson, 
president  Hartford  Electric  Light  Com¬ 
pany,  and  R.  H.  Knowlton,  vice-presi¬ 
dent  Connecticut  Light  &  Power  Com¬ 
pany,  among  its  members. 

It  is  held  primarily  that  the  distribu¬ 
tion  of  gas  and  electric  appliances 
should  be  on  a  basis  of  fair  and  open 


competition  in  the  interest  of  the  buying 
public,  the  utilities,  the  appliance  manu¬ 
facturers  and  retail  outlets.  Among  the 
proposed  principles  are  that  the  utilities 
shall  sell  no  merchandise  not  directly 
related  to  the  use  of  gas  or  electricity, 
that  co-ordinated  advertising  of  ap¬ 
proved  appliances  shall  be  developed  by 
utilities  and  local  dealers,  that  the  utili¬ 
ties  shall  not  contract  for  the  exclusive 
sale  of  any  appliance,  shall  not  grant 
discounts  except  to  bona  fide  employees 
and  shall  make  available  to  dealers  a 
record  of  proposed  or  authorized  exten¬ 
sions  at  the  same  time  as  to  utility 
salesmen.  All  appliances  sold  by  either 
utilities  or  dealers  shall  be  standard. 

▼ 

Louisiana  Consolidation 
a  Profitable  Transaction 

A  net  appreciation  of  $8,645,245  in  fixed 
capital,  following  the  acquisition  of  six 
Louisiana  utility  properties  in  1927,  was 
recorded  on  the  books  of  the  Louisiana 
Power  &  Light  Company,  a  subsidiary 
of  the  Electric  Power  &  Light  Corpo¬ 
ration  of  the  Electric  Bond  &  Share 
Company  group,  according  to  testi¬ 
mony  May  10  before  the  Federal  Trade 
Commission  by  Charles  R.  Taylor,  ex¬ 
aminer. 

Mr.  Taylor  declared  that  the  original 
charge  to  fixed  capital  on  the  books  of 
the  new  Louisiana  company  was  $19,- 
299,574,  but  that  the  total  fixed  capital 
of  the  predecessor  companies  was  $9,- 
627,354,  resulting  in  an  appreciation  of 
$9,672,220.  The  smaller  figure  given 
above  was  obtained  by  deducting  “cer¬ 
tain  elements  of  an  intangible  char¬ 
acter.’’  The  examiner  stated  that  the 
companv’s  fixed  capital  grew  from 
$19,267,351  in  1927  to  $31,815,550  at 
the  close  of  1930,  because  of  new  con¬ 
struction.  additions,  and  extensions  and 
acquisition  of  several  miscellaneous 
properties,  these  including  privately 
owned  and  municipal  properties  in 
fourteen  separate  towns  and  cities. 

The  rate  of  return  on  fixed  capital  as 
recorded  on  the  books  of  the  company, 
after  deducting  depreciation  and  all 
taxes,  amounted  to  7.95  per  cent  in  1930 
and  7.5  per  cent  in  1929,  according  to 
Mr.  Taylor.  He  declared,  however,  that 
the  rate  of  return,  after  deducting  the 
appreciation  in  fixed  capital,  would 
amount  to  11.72  per  cent  in  1930  and 
11.65  per  cent  in  1929.  The  rate  of  re¬ 
turn  on  average  invested  capital  as  re¬ 
corded  on  the  books  of  the  company 
amounted  to  11.24  per  cent  in  1930  and 
9.88  per  cent  in  1929,  the  examiner 
stated,  but  amounted  to  30  per  cent  in 
1930  and  27.3  per  cent  in  1929  after  de¬ 
ducting  the  appreciation. 

The  hearings  were  resumed  on  May 
18,  when  an  examination  of  the  Central 
Illinois  Public  Service  Company  of  the 
Middle  West  utilities  group  was  begun. 


Coming  Meetings 

Kant  Central  Ulvluion,  N.E.L.A. — Com¬ 
modore  Perry  Hotel,  Toledo,  Ohio, 
May  24-27.  D.  I*  Gaskill,  603 
Broadway,  Greenville,  Ohio. 

National  Kleetrio  Light  Association  — 
Atlantic  City,  N.  J.,  June  6-10.  A.  J. 
Marshall,  420  Lexington  Ave.,  New 
York. 

Paclllo  Coast  Electrical  Association — 
Hotel  Huntington,  Pasadena,  Caiif. 
June  14-17.  K.  I.  Dazey,  447  Sutter 
St.,  San  Francisco. 

Canadian  Electrical  Association — Manor 
Richelieu,  Murray  Bay,  Que.,  June 
15-17.  B.  C.  Fairchild,  409  Power 
Bldg.,  Montreal. 

Public  Utilities  .4dTertiHing  Association 
— Waldorf-Astoria,  New  York,  week 
June  19.  J.  R.  Pershall,  Public  Serv¬ 
ice  Co.  of  Northern  lliinois,  Chicago. 

American  Institute  of  Electrical  Engi¬ 
neers — Summer  convention,  Cleveland, 
June  20-24.  Acting  secretary,  33  West 
39th  St.,  New  York. 

American  Society  for  Testing  Materials 
— Chalfonte-Haddon,  Atlantic  City, 
June  20-24.  C.  L.  Warwick,  1315 
Spruce  St.,  Philadelphia. 

American  Society  of  Mechanical  Engi¬ 
neers — Bigwin  Inn,  Lake  of  Bays, 
Ontario,  June  27- July  1.  C.  W.  Rice, 
29  W.  39th  St.,  New  York. 

New  England  Division,  N.E.L..4. — Mount 
Washington  Hotel,  Bretton  Woods, 
N.  H.,  July  11-13.  Miss  O.  A.  Bursiel, 
20  Providence  St.,  Boston. 


T 


New  Fairbanks-Morse  Plan 
Awaits  Decree  in  Missouri 


United  States  District  Judge  Paris  of 
St.  Louis,  w’ho  has  had  under  advise¬ 
ment,  on  appeal,  the  case  involving  the 
city  officials  of  Campbell,  Mo.,  and  Fair¬ 
banks,  Morse  &  Company  (Electrical 
World,  January  30,  page  216),  will 
probably  announce  very  soon  whether 
these  defendants  have  violated  an  in¬ 
junction  of  the  court  by  operating  the 
municipal  light  and  power  plant  in 
Campbell.  Civil  contempt  proceedings 
were  brought  against  them  by  the  Ar- 
kansas-Missouri  Power  Company,  which 
has  a  contract  to  furnish  light  and 
power  in  Campbell  and  which  obtained 
an  injunction  against  the  operation  of 
the  Fairbanks-Morse  plant  on  the 
ground  that  the  city  in  voting  a  bond 
issue  to  finance  the  first  payment  had 
exceeded  its  constitutional  deu.  limita¬ 
tion. 

Since  the  issuance  of  the  injunction 
the  city  has  continued  to  operate  the 
plant,  having  entered  into  a  new  con¬ 
tract  with  Fairbanks,  Morse  &  Com¬ 
pany,  Under  the  original  contract  the 
net  earnings  of  the  plant  were  to  be 
used  to  pay  off  the  debt  due  Fairbanks, 
Morse  &  Company.  Under  the  new  con¬ 
tract  the  payments  to  Fairbanks,  Morse 
&  Company  are  limited  to  75  per  cent 
of  the  earnings,  and  the  balance  goes  to 
the  city.  Counsel  for  the  city  and  Fair¬ 
banks,  Morse  &  Company  contend  that 
the  new  contract  does  not  violate  the 
court  decree.  The  Arkansas-Missouri 
Power  Company  says  it  is  an  illegal 
subterfuge.  Utility  companies  and  mu¬ 
nicipal  authorities  in  Missouri  have 
shown  much  interest  in  the  case. 
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Utility  Stocks  Lower 
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An  irregular  sagging  tendency  characterized  the  market  this  week 
and  public  utility  issues  followed  the  general  trend.  The  moderate 
rally  noted  last  week  in  this  type  of  security  came  to  a  halt,  the 
“Electrical  World”  index  receding  to  a  new  low  mark,  23.5,  as  com¬ 
pared  with  24.6  in  the  previous  week.  The  lowest  point  on  record 
previously  was  24.2  for  the  first  week  in  May. 


mRH 

IMiHII 


maiiisiiit 


1926  1927  1928  1929  1930  1931 


Jan.  ‘>b  Mar.  Apr.  May  June 
1932  ^ 


T 


Central  Public  Service 
Reduced  Debt  in  1931 

I'he  annual  report  of  the  Central  Public 
Service  Corporation  for  1931  shows 
gross  revenue  of  $39,453,014,  against 
^1.688,130  in  1930,  and  net  earnings  of 
$15,301,683,  against  $16,564,491.  Total 
income  was  $16,094,624,  against  $18.- 
120,102.  Expenditures  for  new  con- 
-t  ruction  were  $7,090,365,  of  which 
$3,400,380  was  applicable  to  electric 
I)roperties,  $3,059,370  to  gas  properties 
and  $630,615  applied  to  transportation 
facilities. 

Notwithstanding  the  generally  de¬ 
moralized  condition  of  the  securities 
market  during  1931  the  Central  Public 
.Service  Corporation  and  subsidiaries 
were  able  to  arrange  advantageously 
such  new  financing  as  was  necessary  to 
l)rovide  funds  for  new  construction,  ac- 
(luisition  of  properties  and  maturing 
obligations. 

The  principal  items  of  reduction 
(luring  1931  in  the  funded  debt  and 
ether  obligations  outstanding  were  as 
follows:  Southern  Cities  Public  Serv¬ 
ice  Company,  5  per  cent  notes,  $  10. 500.- 
000;  Central  Indiana  Gas  Company,  first 
mortgage  5  per  cent  bonds,  $1,675,000; 
the  Islands  Gas  &  Electric  Company.  5V 
per  cent  gold  bonds,  $2,105,500:  other 
items  of  funded  debt,  $2,480,380 ;  jjfe- 
ferred  stocks  of  subsidiaries,  $94,641  : 
])r()i)erty  purchase  obligations,  net  reduc¬ 


tion  $2,202,749;  notes  payable  to  banks, 
net  reduction  $8,432,180.  Surplus  at  the 
end  of  1931  was  $12,607,297,  against 
$4,007,077  the  year  before,  after  crediting 
to  surplus  $19,784,806  net  reduction  in 
amount  of  outstanding  class  A  capital 
stock,  without  changing  the  number  of 
shares.  Among  charges  to  surplus  was 
$8,225,886  reduction  in  book  values  and 
net  loss  on  sales  of  investments. 

T 

Empire  PubI  ic  Service 
to  Be  Reorganized 

plan  for  the  reorganization  of  the 
Empire  Public  Service  Corporation  and 
subsidiary  and  affiliated  companies  has 
been  announced  by  the  reorganization 
committee  headed  by  Edward  C.  Dela 
field,  vice-president  of  the  City  Bank 
Earmers’  Tru.st  Company.  The  plan 
provides  for  the  simplification  of  the 
corporate  structure  through  elimination 
of  a  number  of  the  holding  companies 
now  functioning. 

Assuming  that  security  holders  accept 
the  plan  and  based  on  complete  ex¬ 
change  of  all  securities  called  for  de- 
|)osit.  the  new  company  will  have  (nit- 
standing  $874,000  of  five-year  7  per 
cent  convertible  secured  gold  notes, 
$225,000  of  6  per  cent  collateral  trust 
gold  bonds,  series  A;  $1,850,000  of  6 
per  cent  gold  debentures,  series  .\.  and 


890,000  common  shares.  The  company 
will  assume  $5,211,500  of  underlying 
securities  and,  in  addition,  subsidiary 
companies’  securities  in  the  hands  of  the 
public  will  be  $8,918,000. 

T 

w  isconsin  Utility  Offers 
Million-Dollar  Issue 

A  new  issue  of  first  lien  and  refunding 
mortgage  6  per  cent  bonds,  due  May  1. 
1952,  has  been  offered  by  the  \Viscon^in 
Power  &  Light  Company,  a  piece  ot 
financing  involving  a  total  of  $1,000.- 
0(K).  These  bonds  were  priced  at  88  to 
yield  about  7^-  per  cent.  Proceeds  will 
be  used  to  reimburse  the  company’> 
treasury,  in  part,  for  expenditures  inaik- 
on  account  of  additions  and  improve¬ 
ments  to  properties  and  for  other  cor¬ 
porate  purposes. 


T 

San  Diego  Earnings 
Increase  in  1 931 

-Vnalysis  of  the  annual  rei)ort  of  the 
.San  Diego  Consolidated  Gas  &  Electric 
Company  for  the  year  1931  shows  that 
gross  earnings  increased  1.54  per  cent, 
from  $7,397,938  to  $7,512,401.  Net 
earnings  increased  4.09  per  cent,  from 
$3,706,744  to  $3,858,456.  Balance  for 
amortization,  common  dividends  and 
surplus  amounted  to  $1,419,408,  as  com¬ 
pared  with  $1,425,712  as  of  December 
31,  1930.  The  annual  use  of  electric 
service  per  residential  customer  in¬ 
creased  to  596  kw.-hr.  from  551  in  19.10, 
a  gain  of  8.16  per  cent.  Output  of  elec¬ 
trical  energy  increased  10.62  per  cent. 

T 

Los  Angeles  Gas  &  Electric 
Net  Earnings  Up  in  1931 

riie  annual  report  of  the  Los  Angeles 
Gas  &  Electric  Corporation  for  the  ye.ir 
1931  showed  gross  earnings  totaling 
$24,064,370,  as  compared  with  $24,115,- 
777,  hut  net  income  amounted  to 
$11,285,800,  against  $10,756,668  for  the 
preceding  year.  This  increase  in  net  re¬ 
sulted  from  a  reduction  in  direct  operat¬ 
ing  expenses,  including  taxes,  of  $580.- 
538  below  the  1930  figures.  Interest 
charges  were  earned  4.60  times  and  the 
I)referrcd  stock  dividends  were  earned 
4.46  times. 

Although  the  statement  of  income 
indicates  a  reduction  of  surplus  by  ap- 
jjroximately  $670,000  during  the  past 
year,  this  figure  is  subject  to  pos'-ihle 
revision,  as  a  deduction  of  $l,424.5.s7 
has  been  made  for  “consumers’  charges 
in  controversy,”  and  in  the  event  ct  a 
favorable  decision  in  the  gas  rate  ea'C 
now'  before  the  federal  court  this  ^nm 
will  accrue  to  the  surplus  account. 
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Auction  of  Insull  Stocks 
Awaits  Court  Approval 

After  a  series  of  postponements  the 
auction  of  common  shares  of  Insull’s 
“Bifj  Three”  companies  held  by  New 
York  banks  as  pledges  against  loans  to 
his  defunct  investment  organizations 
still  awaits  court  approval  and  with¬ 
drawal  of  the  restraining  order  entered 
by  Judge  Lindley  of  Chicago  (  Elec¬ 
trical  World,  ^lay  7,  page  795).  The 
most  recent  postponement  places  the 
sale  for  Tuesday,  May  31. 

The  stock  holdings  of  Insull  Utility 
Investments  and  Corporation  Securities 
Company  involved  comprise,  it  is  said, 
155,755  shares  of  People’s  Gas  Light  & 
Coke,  or  23.2  per  cent  of  the  outstand¬ 
ing  stock ;  242,449  shares  of  Common¬ 
wealth  Edison,  or  17.0  per  cent  of  the 
outstanding  common  stock,  and  57,987 
shares  of  Public  Service  Company  of 
Xorthern  Illinois  common,  which  repre¬ 
sents  8.52  per  cent  of  the  voting  power 
of  its  common  and  preferred  stocks. 
Some  (i£  the  stock  is  held  by  New  York 
hanks  and  some  by  those  in  Chicago. 
Whoever  buys  in  the  securities  at  such 
an  auction  will  probably  come  close  in¬ 
deed  to  controlling  the  destinies  of  the 
“Big  Three.” 

T 

General  Gas  &  Electric 
Earns  $6,666,948 

The  annual  report  of  the  General  Gas  & 
Electric  Corporation  and  subsidiaries 
for  1931  shows  a  net  income  of  $6,666,- 
948  after  taxes,  charges,  depreciation 
and  underlying  dividends,  compared 
with  $7,575,039  in  1930.  The  surplus 
on  December  31  was  $4,209,500  after 
$162,840  amortization  of  debt  discount 
and  expense  of  subsidiary’  companies, 
$4,006,521  preferred  dividends,  $2,272,- 
630  class  A  and  B  common  dividends 
and  $63,477  miscellaneous  deductions. 
This  compares  with  a  surplus  of  $4,048,- 
018  at  the  end  of  1930.  Operating  rev¬ 
enues  of  subsidiaries  were  $6,852,334, 
against  $5,178,630  in  1930,  and  operat¬ 
ing  income  after  expenses,  taxes  and 
depreciation  was  $2,539,161,  against 
$1,961,646. 

T 

Louisville  Utility  Reports 
Increased  Earnings  in  1931 

hi  the  annual  report  covering  operations 
in  1931  the  Louisville  Gas  &  Electric 
Company  reports  gross  earnings 
amounting  to  $10,714,010,  as  compared 
with  $10,566,386  for  the  year  1930  and 
net  earnings  of  $5,915,788,  against 
$5,412,994  in  the  preceding  year, 
balance  after  interest  charges,  preferred 
dividends,  retirement  and  depletion 


reserves  totaled  $2,373,635,  against 
$2,123,923  in  1930.  Common  dividends 
totaled  $1,577,283,  so  that  the  balance 
carried  to  surplus  amounted  to  $796,352, 
as  compared  with  $546,698  in  1931. 

T 

Annapolis  &  Chesapeake 
Company  Ordered  Sold 

I'ederal  Judge  Coleman  of  Baltimore 
has  ordered  the  sale  of  the  Annapolis 
&  Chesapeake  Bay  Power  Company,  a 
subsidiary  of  the  Washington,  Balti¬ 
more  &  Annapolis  Electric  Railroad 
Company,  following  a  third  hearing  on 
a  petition  filed  by  the  Consolidated 
Gas,  Electric  Light  &  Power  Com¬ 
pany  of  Baltimore,  which  controls  the 
railroad  company.  Judge  Coleman 
fixed  a  minimum  price  of  $3,750,000. 

E.  A.  Poe.  counsel  for  a  group  of 
security  holders,  contended  that  the 
I)resent  was  a  bad  time  to  sell  the  prop¬ 
erty  and  that  the  Consolidated  company 
uould  be  the  sole  bidder.  It  is  not  ex¬ 
pected  that  the  sale  will  be  held  for  at 
least  two  months. 


Rising  somewhat,  electrical  energy 
output  for  the  week  ended  May  14 
remained  13.1  per  cent  less  than  in  the 
corresponding  week  of  1931,  according 
to  figures  announced  by  the  National 
Electric  Light  Association,  against  12.7 
per  cent  the  week  before. 

By  comparison  with  the  four-year 
average  the  week  of  May  7  was  down 
11.7  per  cent,  whereas  the  week  of 
May  14  was  down  only  11.4  per  cent. 
Fhe  difference  is  trifling  and  well 
within  the  amount  that  could  be  caused 
by  differences  in  the  weather.  A  fair 
conclusion  is  that  no  change  of  any 
consequence,  favorable  or  unfavorable, 
has  occurred. 

The  same  generalization  applies  also 


West  Penn  Electric  Shifts 
Subsidiary  Ownership 

The  West  Penn  Electric  Company  has 
sold  all  the  common  capital  stock  of  its 
subsidiary,  the  Monongahela-West  Penn 
Public  Service  Company,  owned  by  it. 
or  583,999  shares  of  584,098  shares  out¬ 
standing,  to  the  West  Penn  Power 
Company.  All  the  common  stock  of  the 
power  company  is  directly  or  indirectly 
owned  by  West  Penn  Electric. 

T 

Columbia  Gas  &  Electric 
Red  uces  Bank  Loans 

'I'he  report  of. the  Columbia  Gas  &  Elec¬ 
tric  Corporation  for  the  first  quarter 
of  1932  shows  that  bank  loans  were  re- 
(luced  from  $43,600,(KX)  to  $37,100,000 
in  the  first  three  months  of  the  year,  and 
again  to  $33,000,000  by  May  12,  with¬ 
out  financing  by  the  company.  The  re¬ 
duction  has  been  facilitated  by  the  policy 
recently  adopted  by  the  company  of  pay¬ 
ing  dividends  on  the  common  stock  in 
convertible  preference  stock. 

T 


to  the  several  geographical  regions, 
except  possibly  New  England,  where 
there  was  a  decrease,  compared  with 
1931,  from  11.8  to  14.3  per  cent  below 
last  year’s  output. 


Weekly  Output,  Millions  of  Kw.-Hr. 


1932 

1931 

1930 

1929 

May  14 . 

1,43. 

1,654 

1,717 

1,704 

May  7 . 

1,429 

1,637 

1,689 

1,698 

April  30 . 

1,455 

1,644 

1,698 

1,688 

April  23 . 

1,470 

1,676 

1,725 

1,700 

April  16 . 

1,481 

1,641 

1,733 

1,709 

Per  Cent  Change  from  r931 

- - Week  Ended -  . 

Region 

May  14 

May  7  April  30 

Atlantic  Seaboard . . 

—  10.6 

—  8.9 

—  8.5 

New  England  alone. ... 

—  14.3 

—  11.8 

—  10.9 

Central  industrial.  . 

—  •6.2 

—  16.3 

—  15.8 

Chicago  district . 

—  11.6 

—  14.4 

—  10.6 

Pacific  Coast . 

—  11.7 

—  12.0 

—  9.  1 

United  States . 

—  13.1 

—  12.7 

—  11.5 

Output  Sli3htly  Larger 
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BRITISH  CLAY  HELPS  BRITISH  ELECLRIFICATION 


every  pot..  n  of  that  property  .  . 

is  used  an  useful  for  furnishing  service 
to  that  public.”  The  statutes  of  Indiana 
do  not  provide  that  a  municipality  he 
treated  as  a  segregated  unit  for  the 
purpose  of  determining  utility  rato, 
the  company  declares. 


Forbids  Combined  Charge 
for  Lamps  and  Energy 

A  rate  used  by  the  Commonwealth  Edi¬ 
son  Company  and  approved  by  the 
Illinois  Commerce  Commission  for  ap¬ 
plication  to  small  commercial  light  and 
power  users  includes  a  charge  for  lamp 
.service  and  is,  therefore,  according  to 
the  Cook  County  Circuit  Court,  illegal, 
because  it  “compels  the  consumer  to  pur¬ 
chase  from  the  utility  company  outright 
— or,  at  least,  the  use  of — articles  of 
merchandise  which  he  has  a  right  to 
purchase  wherever  he  desires.  Incan¬ 
descent  lamps,”  the  court  says,  “do  not 
constitute  a  necessary  part  of  the  facili¬ 
ties  to  he  furnished  in  light  and  power 
service.” 

The  court  therefore  found  that  the 
appellees  —  the  Consumers’  Sanitary 
Coffee  &  Butter  Stores — are  entitled  to 
reparation  in  an  amount  equal  to  the 
difference  between  what  they  were  com¬ 
pelled  to  pay  for  lamp  service  and  the 
jjrice  of  the  same  lamps  in  the  open 
market.  The  findings  of  the  conmnA- 
sion,  the  court  asserts,  were  contrary  to 
the  evidence,  and  its  order  was  unrea¬ 
sonable  and  unlawful. 


}Voi  Id  Photos 

According  to  reports  from  England,  Worcestershire  has  been  found 
to  have  clay  particularly  suited  to  the  production  of  insulators,  and 
millions  of  them  are  now  being  turned  out  at  Stourport  for  the 
national  “grid”  which  are  equal  to  any  made  in  foreign  countries. 


Martinsville  Rate  Case  Now 
Goes  to  U.  S.  Supreme  Court 

Appeal  of  the  Martinsville  (Ind.)  rate 
case  to  the  United  States  Supreme 
(  ourt  was  made  last  week  wheti  an 
assignment  of  errors  was  filed  with  the 
United  States  District  Court  at  Indian¬ 
apolis  on  behalf  of  the  Wabash  Valley 
Ivlectric  Company,  which  contested  an 
(.rder  of  the  Public  Service  Commission 
of  Indiana  issued  January  26.  1026,  for 
rate  reductions.  (See  Electrical 
World,  Eehruarv  27,  page  382.) 

The  company  bases  its  appeal  on  the 
following  contentions:  That  the  federal 
district  court  erred  in  holding  that  the 
company’s  Martinsville  property  should 
he  considered  as  a  segregated  unit  and 
separated  for  rate-making  iiurjioses 
from  the  remainder  of  the  intercon- 
neeteil  electric  transniission  system  of 
which  it  is  a  physical  and  econoniic 
])art :  that  even  if  segregating  the  Mar¬ 
tinsville  jiroperty  w:is  not  an  error,  the 
court  did  not  detennine  properly  the 
cost  of  electrical  energy  outside  Martins¬ 
ville  or  the  cost  of  electrical  energy  de¬ 
livered  at  the  Martinsville  substation  for 
distribution  to  customers  there:  that  the 
federal  district  court  found  the  fair  value 
of  the  comi)any's  entire  electrical  prop¬ 
erty  and  its  electrical  property  in  Mar¬ 
tinsville  to  be  substantially  less  than  the 
fair  value  of  these  properties  as  a  mat¬ 
ter  of  fact  is. 

The  company  retiuested  that  jiending 
its  appeal  to  the  Supreme  Court  further 


proceedings  in  the  federal  district  court 
be  suspended.  This  means  that  a  tem- 
j)orary  injunction  previously  granted  by 
the  district  court  restraining  inaugura¬ 
tion  of  lower  Martinsville  rate  .schedules 
would  remain  in  force  until  the  case  is 
ruled  upon  in  the  United  States  .Supreme 
Court. 

.\s  before  explained  in  the  I'Llectri- 
CAL  World,  the  Wabash  Valley  Elec¬ 
tric  Company’s  contention  that  the  Mar¬ 
tinsville  property  should  not  be  segre¬ 
gated  arbitrarily  from  the  rest  of  its  An  electric  power  federation  has  been 
electric  property  for  rate-making  pur-  formed  by  the  Tokyo  Electric  Light 
poses  is  based  on  the  fact  that  its  elec-  Company,  Ltd.,  Great  Consolidated  Elec¬ 
tric  facilities,  extending  over  a  consid-  trie  Bower  Company.  Ltd.,  Toho  Electric 
erable  portion  of  central  Indiana,  con-  Power  Company,  Ltd.,  Ujigawa  Electric 
stitute  “a  single  physical  and  economic  Power  Company,  Ltd.,  and  Nippon  Elec- 
system,  interconnected  throughout,  trie  Power  Company,  Ltd.,  five  leading 
which  supplies  electrical  energy  to  the  Japanese  power  companies.  Other 
l)ublic  residing  in  towns,  cities  and  com-  power  companies  are  permitted  to  join 
munities  located  on  that  svstem,  and  the  federation. 


Delinquent  Electrical  Accounts 

(National  Eleotrical  Credit  Aesoeiation) 


Number  uf  Aeroiints  Reported 

-  April - -  Per  C ent 

931  1932  Ine.  orDer. 

346  212  —38.7 

121  101  —16.5 

105  106  -f  0.9 

686  542  —21.0 


Four  Months 


Division 

New  York . 

Middle  and  Southern  Atlantic 

New  F^njrland . 

Central . 


Total  Amounts  Reported 

31.598  $22,041  —30.2 

14.674  7.616  —47.4 

9.407  5.092  —45.8 

57.164  36.954  —35.4 


New  York . 

Middle  and  Southern  .ttlaniii- 

New  Enelaml . 

Central . 


Taken  at  Hot  Springs 


Important  Auion 

National  Electrical  Manufacturers’ 
Association  adopts  uniform 
mutual  plan  to  regulate  the 
employment  situation  in  its 
ranks. 

UX.\X1M(3US  adoption  of  a  uni¬ 
form  mutual  plan  directed  against 
unemployment  and  modeled  after  the 
plan  formulated  by  Gerard  Swope,  presi¬ 
dent  of  the  General  Electric  Company, 
and  made  jmblic  by  him  last  September, 
was  the  outstanding  action  taken  this 
week  by  the  National  Electrical  Manu¬ 
facturers’  Association,  which  met  in 
convention  from  Monday  to  Eriday  at 
Hot  Springs,  Va.  Several  manufac¬ 
turers  announced  their  intention  to  in¬ 
stitute  the  plan  as  soon  as  possible. 
'I'he  plan  as  adopted  is  printed  in  full 
in  this  issue,  beginning  on  page  902. 
It  eschews  all  characteristics  of  a  dole 
and  is  based  on  the  principle  of 
mutuality,  both  employers  and  cm- 
I)loyees  contributing  to  a  common  fund. 
Known  as  the  “Nema  plan,”  it  will  be 
applicable  in  normal  times  to  200,000 
workers,  the  association  having  300 
member  companies  with  a  total  output 
comprising  from  85  to  90  per  cent  of 
the  purely  electrical  product  of  the 
country.  The  Policies  Division  of  the 
association,  which  fathered  the  plan, 
lias  one  representative  from  each  mem¬ 
ber  company.  Its  chairman  is  former 
Governor  J.  H.  Trumbull  of  Connecticut, 
who  is  also  president  of  the  association. 
Clarence  L.  Collens  was  chairman  of 
the  committee  which  framed  the  plan. 

•About  200  delegates  attended  the 
convention.  On  Monday  and  Tuesday 
tile  meetings  of  the  Policies  Division 
were  well  attended  and  committee  re¬ 
ports  were  presented  and  discussed. 
Leaders  showed  the  value  of  the 
N.E.M.A.  in  stabilizing  business  and 
advocated  still  further  developments  of 
trade  association  activities.  The  vari¬ 
ous  sections  of  the  association  met 
during  the  remainder  of  the  week  and 
canvassed  their  individual  problems. 

T 

"1932  Standards  Yearbook” 
Shows  World-Wide  Prog  ress 

Increasing  importance  placed  upon 
standardization  by  many  foreign  govern- 
ni<  iits  and  world-wide  developments 
Jilong  this  line,  as  well  as  various  other 
scientific  achievements,  are  discussed  in 
‘‘  I  he  1932  Standards  A’'earbook,”  pub¬ 
lished  by  the  Commerce  Department’s 
Ibireau  of  Standards.  Considerable  de¬ 
tail  is  giv'cn  on  standardization  work 
being  done  in  the  L'nited  States.  Sub¬ 
jects  covered  range  from  accident  pre¬ 
vention  to  zoning  systems  and  include 


references  to  important  work  having  a 
direct  bearing  on  reducing  the  cost  to 
the  public  and  increasing  the  profit  of 
manufacturers  of  a  wide  range  of 
articles. 

“The  sections  on  national  and  inter¬ 
national  standardizing  agencies  con¬ 
tain  information  not  found  elsewhere  in 
one  volume.”  said  Director  George  K. 
Burgess  of  the  Bureau  of  Standards. 
“This  information  would  be  almost  im¬ 
possible  to  obtain  elsewhere  because  of 
the  difficulty  of  searching  through  all 
the  original  sources.” 

▼ 

Interim  Revision  Sought  on 
Non-Metallic  Extensions 

.Application  for  an  interim  revision  of 
the  1931  National  Electrical  Code  has 
been  made  by  Electrotrim,  Inc.  The 
te.xt  proposed  for  interim  acceptance  is 
that  presented  previously  in  the  report 
of  the  committee  on  .Article  V  to  the 
1931  meeting  of  the  electrical  committee 
of  the  National  Fire  Protection  Associa¬ 
tion.  The  action  taken  at  that  time  was 
to  refer  back  “without  prejudice.”  Ap¬ 
proval  is  sought  for  interim-revision 
consideration  of  the  non-metallic-sur¬ 
face  circuit  e.xtension  material,  consist¬ 
ing  of  two  stranded  conductors,  rubber- 
covered.  having  special  space-separat¬ 
ing  and  protective  covering,  the  assem¬ 
bly  being  manufactured  under  the  name 
of  “Electrotrim.” 

T 

Handbook  Gives  Stresses  as 
Revised  for  Wooden  Poles 

.Since  the  publication  of  the  forth 
edition  of  the  National  Electrical  Safety 
Code  the  American  Standards  Associa¬ 
tion  has  approved  higher  values  for  the 
ultimate  fiber  stresses  of  chestnut. 
Western  red  cedar  and  .Southern  pine, 
three  materials  which  have  been  very 
extensively  iKsed  in  electrical  line  con¬ 
struction.  The  establishment  of  these 
new  values  makes  certain  tables  in  the 
code  obsolete.  Therefore  the  Bureau 
of  Standards  has  published  Handbook 
H-16  for  the  purpose  of  supplying  new 
lata  and  tables  which  are  derived  from 
die  revised  values  of  the  ultimate  fiber 
stresses  of  these  woods.  This  publica¬ 
tion,  which  can  be  had  from  the  super¬ 
intendent  of  documents.  Government 
Printing  Office,  for  10  cents,  reprorluces 
the  paragraphs  from  the  safety  co<le 
dealing  with  strength  of  wooden  jioles 
and  also  the  tables  given  in  Apjiendix  I*' 
which  are  similarly  affected.  In  ad<li- 
tion  new  tables  are  given  for  the  bend- 


Major  New  Construction 
This  Week 

Motors,  controls,  panelboards, 
loadins  devices,  etc.,  will  be 
installed  in  $1  50,000  road  material  and 
roofins  plant  at  Malden,  Mass.,  by  the 
Garrett  Company. 

Electric  elevators,  motors,  controls, 
substation  equipment  and  other  electri¬ 
cal  apparatus  to  total  $80,000  will  be 
installed  in  headquarters  planned  by 
Boston  (Mass.)  Elevated  Railway  Com¬ 
pany. 

Motors,  controls,  industrial  equip¬ 
ment  and  airport  beacons  needed  by 
American  Airways.  Inc.,  for  $125,000 
airport  at  Fort  Worth,  Tex. 

Dover,  Del.,  plans  installation  of  new 
turbo-senerator  unit  and  auxiliary 
equipment  in  city-owned  power  plant. 
Bids  to  be  asked  shortly. 

Motors,  controls,  conveyors,  etc.,  to 
be  installed  in  $100,000  vesetable 
canning  and  packing  plant  at  Van  Wert, 
Ohio,  by  Stoops  Packing  Company. 

A  33,000-volt  $100,000  transmis¬ 
sion  line,  with  heavy  towers  for  cross¬ 
ings,  switching  stations  and  auxiliary 
structures,  between  Winchester,  Va., 
and  Martinsburg,  W.  Va.,  planned  by 
Northern  Virginia  Power  Company. 

Bids  asked  until  May  25  by  Bureau  of 
Yards  and  Docks,  Navy  Department, 
Washington,  D.  C.,  or  complete  street¬ 
lighting  system  at  marine  barracks, 
Ouantico,  Va.  (Specification  6718). 


ing  moments  due  to  wind  jrressures 
upon  poles  of  various  heights  and  cir¬ 
cumferences. 

T 

French  Plan  a  Ten-Year 
Railway  Electrification 

Electrification  of  4,800  miles  of  impor¬ 
tant  railway  lines  in  ten  years  is  fore¬ 
seen  by  the  Railway  Electrification 
Commission,  working  under  the  French 
Ministry  of  Public  Works,  which  has 
just  completed  its  report,  according  to 
a  report  to  the  Commerce  Department 
from  Trade  Commissioner  Paul  Malone. 
Paris.  The  fir.st  lines  to  be  electrified 
will  be  those  running  from  Strasbourg 
to  Bale  and  from  Mulhouse  to  Belfort ; 
then  will  follow  Paris-Le  Havre, 
A^alenciennes  -  Hirson.  Paris  «-  Chalons, 
Paris-Dijon  and  Paris-Le  Mans  lines 
and  a  certain  number  in  the  south  of 
France. 

V 

New  York  Metal  Prices 

May  II  ,1932 

Cents  per 
Pound 

Copper,  electrolytic. .  5.50 

Lead,  .\m.  S.  &  II.  price  3.00 

.■Vntimony .  5.25 

Nickel,  ingot .  35.00 

Zinc,  spots .  2.75 

Tin,  Straits .  21.33 

Aluminum,  99  per  cent .  23.30 


May  18,  1932 
Cents  per 
Pound 

5.33 

3.00 

5.12] 

35.00 

2.675 

20.85 

23.30 
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Ohio  Substation  Dynamited 

A  substation  of  the  Ohio  Power  Com¬ 
pany  at  Koheyville,  Ohio,  jnidway  be¬ 
tween  Adena  and  Harrisville,  was  de¬ 
stroyed  by  dynamite  at  1  o’clock  on  a 
recent  Saturday  morning,  throwing 
lialf  a  dozen  towns  into  complete  dark¬ 
ness.  The  outrage,  which  did  about 
$20,(X)0  damage,  is  believed  to  have  some 
connection  with  a  mining  strike  in  that 
section,  since  the  station  supplied  power 
to  mines  and  mine  towns.  Troops  took 
charge  after  the  explosion. 

T 

Municipal  Plants  in  Mississippi 

I'he  Mississippi  Legislature  has  passed 
a  bill  which  permits  any  municipality  to 
establish  a  power  plant,  to  be  paid  for 
out  of  future  profits,  without  submitting 
a  bond  issue  to  the  voters.  Municipalities 
owning  power  plants  may  extend  their 
lines  20  miles  to  serve  surrounding 
small  towns  and  farms  not  served  by 
power  companies.  Under  present  limi¬ 
tations  the  cities  cannot  transmit  power 
outside  the  citv  limits. 

T 

Irish  Battery  Train  Runs  Daily 

The  new  Drumm  storage-battery  train 
of  the  Great  Southern  Railways  of 
Ireland  is  now  in  daily  service  between 
Hray  and  Dublin.  Recently  it  has 
covered  136  miles  a  day,  but  this  is  soon 
to  be  increased  to  170.  When  tlie  new 
battery-charging  station  is  opened  in 
Dublin  it  is  expected  that  the  mileage 
will  be  increased  to  250  or  300  miles  a 
day. 

T 

Tclesraph  Reaches  Century  Mark 

President  Hoover  on  Saturday  last 
opened  a  worldwide  celebration  of  the 
one  hundredth  anniversary  of  Samuel 
F.  B.  Morse’s  telegraphic  invention  by 
pressing  an  ancient  key  at  Washington 
and  broa{lcasting  a  few  sentences. 
Others  participating  in  the  broadcast 
were  Guglielmo  Marconi,  speaking  from 
London ;  Karl  von  Siemens,  from  Ber¬ 
lin  ;  Ambassador  Edge,  from  Paris ; 
David  Sarnoff,  from  New  York,  and  a 
daughter  and  a  granddaughter  of  the  in¬ 
ventor. 

T 

Shoals  Power  Sales  $500,000  a  Year 

The  W  ar  Department  appropriation  bill 
contains  an  amount  of  $244,809  for  the 
operation  and  maintenance  of  the  power 
house  at  Wilson  Dam.  War  Depart¬ 
ment  officials  take  the  position  that  the 
present  contract  with  the  Alabama 
Power  Company  for  the  sale  of  power 
is  the  best  that  can  be  obtained  until 
Congress  passes  legislation  authorizing 
a  long-term  lease.  Statistics  were  sub¬ 
mitted  by  the  War  Department  showing 
that  the  cost  of  operating  the  plant 
varies  from  $300,000  to  $254,000  a  year 


and  that  the  total  amount  received  from 
the  sale  of  power  is  $5(X),000  a  year. 
The  net  yearly  income  has  thus  amounted 
to  appro.ximately  $250,000  a  year.  Since 
the  completion  of  the  plant  the  govern¬ 
ment  has  received  $4,251,695  for  the 
sale  of  power. 

T 

SPLITTING  THE  ATOM 


— H’irfe  World  Photon 


Above  is  shown  the  1,000-kv. 
vacuum-discharge  tube  with  which 
two  young  English  scientists,  J.  D. 
Cockroft  and  E.  T.  S.  Walton,  ex¬ 
perimenting  at  Cambridge  under 
the  direction  of  Sir  Ernest 
Rutherford,  report  that  they  have 
split  an  atom.  Much  newspaper 
notice  has  been  attracted  by  their 
feat. 

T 

Clarion  River  Power  Case  Up 

Arguments  in  the  suit  brought  by  the 
Clarion  River  Power  Company  of 
Johnstown,  Pa.,  against  the  Federal 
Power  Commission,  the  company  deny¬ 
ing  the  right  of  the  commission  to  fi.x 
pre-license  costs  for  its  hydro-electric 
development,  licensed  in  1922,  have  been 
heard  by  the  Court  of  Appeals  of  the 
District  of  Columbia,  to  which  a  deci¬ 
sion  of  the  District  Supreme  Court  ad¬ 
verse  to  the  company  was  appealed  in 
October,  1930. 

T 

Ogden  Dallies  with  City  Plant  Idea 

Negotiations  between  the  city  of  Ogden, 
Utah,  and  the  Municipal  Power  De¬ 
velopment  Company  of  Minneapolis  for 
the  building  of  a  municipal  power  and 
light  plant  have  been  halted  at  the  re¬ 
quest  of  200  Ogden  business  men  pend¬ 
ing  further  information  on  the  propo¬ 
sal.  At  a  recent  conference  G.  M. 
Gadsby,  president  Utah  Power  &  Light 
Company,  defended  that  company’s 
service  and  said  that  its  rates  had  de¬ 
creased  40  per  cent  in  ten  years. 


Building  of  Herndon  Plant  Put  Off 

Announcement  has  been  made  by  the 
San  Joaquin  Light  &  Power  Corpora¬ 
tion  that  construction  of  the  company’s 
proposed  steam  plant  at  Herndon,  Calif., 
10  miles  north  of  Fresno,  on  the  San 
Joaquin  River,  will  be  deferred.  As  a 
result  of  the  heavy  rain  and  snow  last 
winter,  the  company’s  hydro-electric 
plants  will  be  able  to  take  care  of  all 
demands  in  the  immediate  future.  It 
is  now  planned  to  have  the  Herndon 
plant  completed  in  time  for  the  peak¬ 
load  demand  in  1934. 

T 

International  Inspectors’  Officers 

By  action  of  the  executive  council  of 
the  International  Association  of  Elec¬ 
trical  Inspectors  the  following  officers 
have  been  elected  for  the  coming 
year:  President,  F.  D.  Weber;  first 
vice-president,  N.  E.  Cannady ;  second 
vice-president,  W.  J.  Mahan ;  third 
vice-president,  A.  G.  Hall :  fourth  vice- 
president,  C.  W.  Mitchell ;  secretary- 
treasurer,  V.  H.  Tousley. 

T 

Appalachian  Power  Buys  Plant 

Acquisition  by  the  Appalachian  Electric 
Power  Company  of  the  .Man  (W.  X'a. ) 
Power  &  Light  Company  is  announced. 
The  Man  company  will  be  operated  as 
a  district  of  the  Logan  division  of  the 
Appalachian  company. 

T 

Monthly  Utility  Data  in  Wisconsin 

Notices  have  been  sent  out  by  the  Wis¬ 
consin  Public  Service  Commission  to 
27  of  the  largest  of  the  public  utility 
corporations  in  Wisconsin  asking  that 
they  hereafter  file  with  the  commission 
monthly  instead  of  annual  reports  as  to 
earnings  and  property.  It  is  understood 
that  the  demand  for  such  reports  may 
eventually  be  extended  to  all  utilities  in 
the  state,  including  those  municipally 
owned. 

T 

Radio  Broadcasting  in  Canada 

A  plan  to  nationalize  radio  broadcasting 
in  Canada  within  a  period  of  five  yeai^ 
has  been  recommended  to  Parliament  by 
a  special  committee.  Premier  Bennett 
asserts  that  the  authorities  at  Washing¬ 
ton  are  prepared  to  make  the  necessary 
readjustments  of  wave  lengths.  Five 
50,000-watt  stations  are  provided  for — 
one  at  Montreal,  one  at  Toronto,  one 
in  the  Maritime  Provinces,  one  in  Mani¬ 
toba  and  one  in  British  Columbia — with 
less  powerful  ones  in  other  cities. 

T 

Ontario’s  Power  Scandal 

Continued  investigation  into  the  Ontario 
Hydro-Electric  Power  Commission’s 
dealings  in  the  Madawaska  and  Beati- 
''arnois  transactions  by  the  provincial 
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j^Mivernnienl’s  coniniissioncr  has  broufjht 
aI)solute  denial  of  inferences  that  $200,- 
(100  of  Beauharnois  money  had  been  paid 
to  the  Ontario  Conservative  party.  The 
(jiiestion  of  the  payment  of  $125,000  to 
|ohn  Aird,  Jr.,  elicited  testimony  from 
Ileauharnois  officials  that  Aird  had  inti¬ 
mated  to  them  he  was  representing  the 
( )ntario  Conservative  party.  Mr.  Aird 
in  his  testimony  insisted  that  the  money 
lu‘  received  was  for  himself.  Efforts 
of  Cnited  .States  representatives,  sup- 
jiosedly  those  of  the  Foshay  interests, 
to  obtain  control  of  the  Madawaska 
project  and  i)urchase  the  Dominion 
Power  &  Transmission  Company  of 
Hamilton,  both  of  which  now  belong  to 
tlie  Hydro  system,  were  outlined  by 
Fred  Roberts,  Toronto  lawyer. 

T 

Operating  Problems  Occupy 
Apparatus  Committee 

l^■oblems  of  design  and  operation  bear¬ 
ing  upon  improved  service  by  power 
companies  dominated  the  program  of  the 
electrical  apparatus  committee  of  the 
.\’.E.L..\.  Engineering  Section  in  a  two- 
days’  session  last  week  at  Boston  under 
tbe  general  chairmanship  of  G.  Suther¬ 
land.  Subcommittee  reports  revealed 
encouraging  trends  toward  better  con¬ 
trol  of  design  elements  in  substations, 
arrangement  and  support  of  buses,  the 
consideration  of  improved  duty  cycles 
for  oil  circuit  breakers,  progress  in  the 
design  of  switchboard  wire,  fire  protec¬ 
tion,  analysis  of  trouble  reports,  eco- 
'mnic  comparisons  of  bids  for  electrical 
machinery,  and  the  increasing  applica¬ 
tion  of  the  power-factor  method  of  test¬ 
ing  bushing  insulation. 

.\n  important  topic  brought  up  for 
discussion  was  the  necessity  of  obtain¬ 
ing  more  co-operation  among  utilities  in 
insisting  that  washitig-machine  manu- 
lacturers  be  required  to  follow  other 
a{)i)liance  makers  using  fractional-horse- 
|»ower  motors  in  establishing  and  adher¬ 
ing  to  recommended  minimum  starting 
currents.  It  was  declared  that  unless 
tlie^  utilities  take  this  position,  the 
danger  will  arise  that  <nuch  of  the 
progress  already  attained  in  the  direc¬ 
tion  of  low  starting  currents  and  result¬ 
ing  good  voltage  regulation  on  domestic 
circuits  through  the  co-operation  of 
manufacturers  of  other  devices  will  be 
threatened. 

T 

Air-Con<ditioning  Bureau 
Proposed  for  St.  Louis 

t  raler  tbe  sponsorship  of  the  Union 
Electric  Light  &  Power  Company  of 
Ft.  Louis,  an  intensive  promotion  of 
air  conditioning,  with  particular  em- 
pli;;>is  on  room  coolers,  will  be  made 
tbi>  summer.  It  is  planned  to  establish 
a  co-operative  air-conditioning  bureau 


through  which  manufacturers,  distribu¬ 
tors,  dealers  and  the  utility  can  work 
out  together  an  effective  advertising  and 
selling  program.  The  power  company 
announces  that  because  air  conditioning 
reciuires  a  great  diversity  in  equipment 
and  installation  it  will  do  no  merchan¬ 
dising  in  connection  with  the  campaign, 
but  will  devote  its  entire  effort  to  de¬ 
veloping  the  market,  promoting  sound 
standards  in  the  indu.stry  and  assisting 
manufacturers  and  their  distributors  in 
making  sales. 

The  plan  involves  a  display  and 
demonstration  in  the  utility  company’s 
building  and  a  strong  .direct-mail  cam¬ 
paign  to  assure  a  large  attendance. 
Modeled  after  the  St.  Louis  electric 
refrigerator  bureau,  which  in  19vM  was 
credited  with  being  instrumental  in 
causing  the  sale  of  24,144  refrigerators, 
or  210  per  cent  of  quota,  it  is  thought 
that  this  new  bureau  will  be  similarly 
successful. 

T 

Panic-Proof  Fire  Alarm 
Shown  Before  N.F.P.A. 

Instead  of  a  nerve-jangling  gong  that 
sends  the  blood  racing  and  sets  the  heart 
to  pounding  the  modern  fire  alarm 
speaks  guiding  words  and  speeds  the 
evacuation  of  menaced  quarters.  Dele¬ 
gates  to  the  National  Fire  I’rotection 


Radiant  Screens  for 


Association  convention  in  .Atlantic  City 
last  week  saw  such  a  .system  demon¬ 
strated. 

An  automatic  fire  detector  is  used 
which  consists  of  special  wiring  sensi¬ 
tive  to  heat.  In  actual  installation  this 
is  run  throughout  a  building  with  a 
small  current,  just  enough  to  spring  the 
alarm,  passing  through  it. 

The  tletector  responds  in  three  ways : 
It  sends  an  alarm  straight  to  the  fire 
house,  directing  the  firemen  to  the  side 
of  the  building  nearest  the  fire,  while  in 
front  of  the  building  itself  an  arrange¬ 
ment  of  lights  shows  them  in  what  par¬ 
ticular  part  of  it  the  fire  is  located.  .\t 
the  same  instant  the  music  reproducer 
commences  playing  and  is  heard  over 
loudspeakers.  Thirdly,  green  arrows 
light  up,  pointing  out  the  correct  route 
for  e.xit. 

The  record,  designed  in  the  demon¬ 
stration  for  use  in  a  school,  begins  with 
a  flare  of  trumpets,  followed  by  a  dis¬ 
tant  siren.  Then  a  calm  but  com- 
m.anding  voice  .says:  “There  is  a  fire 
emergency  but  no  immediate  danger. 
You  must  leave  the  building.  You  are 
drilled  in  this  and  know  just  what  to  do. 
Leave  your  hats  and  coats,  take  your 
places  in  line.  Steady  now.  don’t  rush. 
I'ollow  the  green  arrows.”  brass  band 
strikes  up  a  martial  air  and  the  sound 
of  approaching  sirens  is  heard  through 
the  music. 

T 

Supplementary  Heating 

Based  upon  the  knowl¬ 
edge  that  40  to  50  per  cent 
of  body  heat  is  radiated 
toward  cold  walls,  \Yest- 
inghouse  engineers  have 
developed  a  new  for  m 
of  low-temperature  panel 
heating.  It  is  said  that 
such  screens  when  placed 
around  or  near  desks 
or  chairs  economically 
maintain  a  comfort  range 
in  mild  weather  without 
the  necessity  of  any  other 
heat;  they  also  maintain 
a  comfort  range  in  ex 
tremely  cold  w  e  a  t  h  e  r 
when  the  outside  walls 
are  insufficiently  heated 
by  the  e.xisting  heating 
system.  With  such 
screens  in  desirable 
places,  the  general  tern 
perature  can  be  kept  at 
lower  levels.  I  he  watt¬ 
age  of  the  screen  shown, 
which  is  probably  larger 
than  needed  in  most 
cases,  is  750  watts,  .so 
that  the  operating  e.x- 
pen.se  of  this  .screen,  and 
especially  of  smaller  ones 
should  be  very  moderate. 
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EDITORIALS 


L.W.W.iMORROVV 

Editor 


The  market  for  money-saving 
equipment  for  the  home 

NOW,  while  the  world  is  pinching  pennies, 
the  power  companies  should  give  some 
thought  to  the  older  money-saving  equipment  for 
the  home.  There  is  a  drift  in  policy  away  from 
the  active  promotion  of  vacuum  cleaners,  clothes 
washers,  dish  washers  and  ironing-machine  sales. 
The  inclination  is  to  leave  these  appliances  en¬ 
tirely  to  the  dealer,  especially  the  cleaners  and 
clothes  washers — already  well  established  in  use. 
But  the  result  of  the  dwindling  interest  of  the 
power  companies  has  been  a  steadily  decreasing 
sale  of  these  devices. 

Public  attention  is  now  focused  on  economy — 
the  saving  of  cents  as  w’ell  as  dollars.  The 
laundry  bill,  the  destruction  of  clothes  in  the  wash¬ 
ing  process,  the  wages  of  servants  are  all  under 
scrutiny.  Members  of  the  family  are  taking  on 
added  housework.  Methods  are  being  changed 
to  avoid  expense  by  better  management.  And  this 
is  going  on  in  twenty  million  homes  where  electric¬ 
ity  is  available. 

H  ere  lies  a  market  w’hich,  though  long  neg¬ 
lected,  deserves  attention.  That  market  is  now- 
ready  for  intensive  development.  The  equipment 
has  already  established  public  acceptance.  More 
dealers  sell  electric  cleaners  and  clothes  w-ashers 
than  any  other  single  appliance,  wdth  the  possible 
exception  of  radio  receivers.  There  is  an  annual 
replacement  market  in  this  country  for  about 
l,000,00n  cleaners,  and  about  1  1,150,000  homes 
are  still  w'ithout  them.  There  are  around  12,- 
000,000  homes  without  clothes  washers,  and  at 
least  800,000  should  be  replaced  each  year.  There 
is  enough  business  here  for  all  the  trade  and  for 
a  very  active  participation  by  the  utility 
companies. 

KR4 


Immediate  steps  should  be  taken  in  every  cita¬ 
to  organize  a  sound  basis  of  co-operation  be- 
tw-een  the  dealers  and  the  power  company  for 
the  development  of  this  business.  Times  have 
changed.  Selling  is  harder.  Economy  is  the  ap¬ 
peal  that  opens  purses.  Orders  are  rising  only  to 
ideas  that  offer  the  customer  a  way  to  meet  his 
problem  and  to  serve  his  need.  The  situation  de¬ 
mands  an  active  promotion  and  a  vigorous  lead¬ 
ership  that  only  the  power  companies  can  provide. 


Mutual  unemployment  benefit  plan 

For  the  first  time  a  trade  association  has  pro¬ 
posed  and  adopted  a  mutual  unemployment 
benefit  plan.  This  week,  at  Hot  Springs,  Va., 
the  National  Electrical  Manufacturers’  Associa¬ 
tion  completed  the  work  suggested  by  Gerard 
Swope  and  adopted  a  method  which  may  be  inde¬ 
pendently  follow-ed  by  any  company. 

In  view^  of  the  legislation  already  enacted  in 
Wisconsin  and  under  contemplation  in  other  states 
for  the  benefit  of  the  unemployed  it  is  advisable 
for  industry  also  to  formulate  unemployment 
plans.  They  should  provide  for  contributions  by 
both  employer  and  employee,  as  does  the 
N.E.M.A.  plan,  and  should  be  worked  out  care¬ 
fully  to  insure  their  fair  operation. 

In  the  N.E.M.A.  plan  definite  provisions  are 
made  for  organization,  for  contributions,  for 
safeguarding  funds  and  for  normal  and  emer¬ 
gency  unemployment.  It  is  a  practical  business 
plan  that  can  be  used  and  should  be  used.  No  one 
can  expect  these  plans  to  provide  for  the  extreme 
variations  in  employment  encountered  recently, 
but  if  they  are  instituted,  there  is  no  doubt  that 
they  will  soften  these  effects,  stabilize  business  in 
large  measure  and  contribute  greatly  to  the  dc- 
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I  velopment  of  better  social  and  economic  stand- 
i  arcls  in  industry.  The  National  Electrical  Manu- 
i  facturers’  Association  is  to  be  congratulated  for 
taking  this  forward  step  in  industrial  develop¬ 
ment,  and  every  electrical  manufacturer  should 
]  adopt  the  plan  and  carry  its  sound  principles  to 
completion. 

Slump  gives  interconnection 
new  significance 

WHY  is  there  so  little  heard  of  interconnec¬ 
tion  these  days?  Is  it  because  all  the  inter¬ 
connections  that  are  economically  possible  have 
already  been  effected,  or  is  it  because  the  decline 
in  loads  has  seemingly  made  the  necessity  for  in¬ 
terconnecting  less  urgent  than  in  the  past  when 
keeping  up  with  system  demand  was  still  a  prob¬ 
lem?  In  many  cases  companies  that  were  pressing 
the  study  of  interconnections  have  in  the  past  two 
years  dropped  the  whole  matter,  presumably  on 
I  the  ground  that  the  slump  in  load  has  automati¬ 
cally  invalidated  any  economic  justification  the 
proposed  interconnection  might  have  had. 

Vet,  strange  to  say,  the  facts  are  frequently  the 
reverse.  There  are  many  interconnections  feas¬ 
ible  today  that  could  not  have  been  justified  two 
or  three  years  ago,  and  it  is  the  slump  in  load  that 
has  brought  this  condition  about.  For  example, 
an  interconnection  that  two  years  ago  could 
offer  nothing  more  than  mutual  aid  in  emergen¬ 
cies  may  today,  because  of  the  decline  of  load, 
offer  the  possibility  of  furnishing  energy  from 
one  system  to  another  at  a  cost  that  may  be  from 
i  one  mill  to  two  mills  lower  than  that  of  the  re¬ 
ceiving  company.  This  situation  can  be  brought 
about  by  loading  units  or  plants  of  the  sending 
company  more  economically.  I'.ven  if  the  condi¬ 
tion  is  only  temporary,  it  will  frequently  pay  for 
i  the  entire  cost  of  the  interconnection  if  utilized 
to  the  fullest  extent  for  only  a  year  or  two.  In 
such  a  case  the  great  advantage  of  being  intercon¬ 
nected  for  mutual  aid  can  be  acquired  at  no  cost. 

In  many  cases,  too,  there  now  exist  the  physical 
means  for  interconnected  operation,  but  such  op¬ 
eration  is  not  really  carried  on  because  its  technol¬ 
ogy  has  not  been  completely  mastered.  In  Its 
broadest  sense  this  includes  not  only  questions  of 
load,  frequency  and  surge  control  but  also  the 
1  (joestion  of  proper  allocation  of  the  benefits  de¬ 
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again,  the  present  would  appear  to  be  the  ideal 
time  to  master  all  these  difficulties,  not  only  for 
the  immediate  savings  possible  but  for  the  greater 
savings  that  will  be  possible  in  system  develop¬ 
ment  by  taking  full  advantage  of  Interconnection 
possibilities.  Such  full  advantage  will,  however, 
never  be  obtained  until  complete  confidence  can 
be  instilled  in  the  utilities  thus  tied  together  as 
to  the  reliability  and  the  economic  soundness  of 
interconnected  operation.  This,  of  course,  can 
come  only  with  long  experience  in  the  operation 
of  Interconnections  that  are  actually  functioning. 

Eight  hundred  thousand  Micawbers 
"waiting  for  something  to  turn  up" 

Expectancy  is  the  mood  of  the  day.  Not 
that  any  appreciable  proportion  of  us  antici¬ 
pate  general  business  activity  and  conditions  of 
prosperity  to  return  to  1929  levels — that  folly  at 
least  can  be  renounced.  But  the  ever-repeated 
question  and  always-present  thought  is,  “When 
will  things  get  better?”  Far  more  reasonable  than 
perpetual  Micawberism  would  be  the  determina¬ 
tion  to  make  conditions  better,  not  by  government 
aid,  not  by  formula,  but  by  intelligently  applied 
group  efforts.  The  panacea  peddlers,  govern¬ 
ment  medicine  men  and  wealth-restoring  witch 
doctors  have  exhausted  every  trick  in  their  bags. 
It  is  now  up  to  the  patient  to  help  himself. 

The  electrical  industry  is,  with  the  exception  of 
those  groups  supplying  food  and  food  service, 
closer  to  necessity  buying  than  any  other  section  of 
American  industry.  Its  chance  to  expand  its  sales 
is  therefore  better  than  that  of  other  groups. 
The  golden  opportunity  of  the  all-electric  home 
beckons  just  as  alluringly  as  ever.  The  potential 
profits  of  that  development  for  all  the  industry, 
power  men,  manufacturers,  contractors,  jobbers, 
dealers,  merchandisers  are  demonstrable  in  tan¬ 
gible  terms.  The  acceptance  by  the  customer  of 
new  ways  of  performing  household  tasks  is  en¬ 
tirely  reasonable  and  likely,  provided  that  over-all 
economies  without  major  cash  outlays  or  large 
time-payment  oblgations  can  be  offered. 

If  the  utility  men,  manufacturers,  distributors, 
dealers  and  miscellaneous  outlets  in  each  com¬ 
munity  would  work  together  toward  the  accom¬ 
plishment  of  the  common  end  of  their  mutual  self- 
interest,  America  could  be  placed  on  the  all-electric 
basis  with  profit  for  all.  As  pointed  out  in  the 
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April  16  issue,  this  may  be  clone  in  several  ways, 
but  it  must  be  on  the  one-sale  plan.  Plucking 
feebly  at  the  electrical  market  is  a  virtually  profit¬ 
less  operation  for  most  agencies  under  present  ap¬ 
pliance  margins,  yet  lower  costs  to  the  consumer 
are  necessary  to  induce  purchase  and  use. 

Distribution  bit  by  bit,  item  by  item,  is  a  waste¬ 
ful  and  hopeless  task.  United  effort  to  develop 
the  electric  home  market  on  the  one-sale  plan  will 
change  Micawbers  into  bond-coupon  cutters.  All 
that  is  needed  is  to  unite  intelligently  for  winning 
the  common  goal. 


What  is  continuous  service  worth? 

NOW  is  the  time  to  analyze  transmission  and 
distribution  systems  from  the  standpoint 
of  plant  modernity.  It  is  not  enough  to  adhere 
to  the  status  quo  on  the  ground  that  line  capaci¬ 
ties  exceed  load  requirements  by  a  considerable 
surplus  investment.  Deeper  inquiry  is  in  order. 
System  planning  should  be  in  its  element  in  times 
when  there  is  little  or  no  pressure  upon  engineer¬ 
ing  departments  to  expand  facilities.  There  is  time 
enough  right  now  to  study  alternative  schemes 
of  development  on  an  unusually  thorough  basis, 
to  consider  the  history  of  specific  parts  of  systems 
in  relation  to  previous  service  troubles,  and  to 
weigh  different  methods  of  warding  off  future  in¬ 
terruptions.  In  a  word,  the  stage  is  set  for  eco¬ 
nomic  evaluation  of  service  continuity  in  many 
districts  along  w’ith  such  a  study  of  fixed  charges 
as  the  industry  has  never  before  seen. 

Utility  managers  should  be  primed  on  the  cost 
of  modernizing  their  facilities  in  considerable 
detail.  The  men  who  run  the  “front-line”  prop¬ 
erties  know  where  weak  spots  exist  and  what  they 
would  like  to  do  in  the  way  of  betterment  if  the 
money  can  be  provided.  The  engineering  depart¬ 
ments  can  be  counted  on  to  recommend  sound  pro¬ 
cedure  if  executives  will  authorize  adequate 
studies.  Many  of  these  investigations  can  be  done 
individually  without  recourse  to  a  heavy  appro¬ 
priation,  and  indeed  much  of  the  money  budgeted 
tor  this  year’s  power  industry  development  has 
been  assigned  from  the  outset  to  unspectacular 
jobs  representing  a  few  miles  of  13-kv.  line  here,  a 
relaying  service  loop  there,  a  replacement  of 
transforming  facilities  or  circuit  breakers  in  an¬ 
other  situation.  The  major  problem  is  not  to 
uncover  things  which  should  be  done  but  to  show 
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conclusively  where  the  failure  to  do  the  work  is 
improvident. 

To  assume  that  apparatus  and  lines  become 
freed  from  the  danger  of  failure  when  loads  are 
reduced  and  that  the  presence  of  spare  capacity 
justifies  holding  back  every  possible  dollar  of  ex¬ 
penditure  for  more  modern  facilities  is  to  take 
chances  on  service  which  in  better  days  to  come 
will  be  severely  condemned. 


Why  not  dimmers  in  the  house? 

PRIWAILING  ideas  about  the  problems  of 
home  lighting  are  exploded  by  Paul  T.  Frankl 
in  a  paper  on  “Home  Lighting  in  America  as 
Seen  by  a  Decorator,”  published  in  the  April 
Transactions  of  the  Illuminating  hmgineerinj^ 
Society.  We  have  become  accustomed  to  hearing 
both  lighting  experts  and  amateurs  proclaim  from 
the  housetops  that  the  home-lighting  problem  Is 
not  one  of  illumination  but  one  of  decoration. 
The  lighting  man  has  been  blaming  his  own  In¬ 
competence  and  lack  of  resourcefulness  on  the 
decorator.  Now  Mr.  Frankl  declares:  “What  we 
want  is  not  lighting  fixtures.  What  we  want  Is 
light — and  well-controlled  light.” 

This  is  exactly  what  the  Electric  al  World 
has  been  advocating  for  years,  to  stop  shifting  of 
responsibility  and  encourage  design  of  light 
sources  for  seeing.  This  decorator  proclaims 
that  he  does  not  need  any  one’s  help  in  his  deco¬ 
rating  problems,  that  he  can  solve  these  and  has 
solved  them  In  the  past.  “If  you  have  a  Buddha 
and  you  have  him  sitting  under  an  umbrella,  with 
a  little  bulb  underneath,  that  has  nothing  to  do 
with  light,”  he  remarks.  After  disposing  of  cove 
lighting,  ceiling  lights  and  wall  lights  as  unsuitable 
for  the  house,  he  concludes  that  the  best  means 
of  providing  home  lighting  for  seeing  are  to  be 
found  in  indirect  floor  lights.  But  this  light  source 
with  Its  300-watt  lamp  gives  too  much  light  lor 
some  occasions,  contends  Mr.  Frankl,  who  sug¬ 
gests  that  these  units  be  equipped  with  dimmers. 
The  dimmer  could  be  built  into  the  base  or  the 
stem  of  the  post  and  the  light  could  be  regulated 
to  meet  all  requirements.  Enterprising  manufac¬ 
turers  would  do  well  to  study  this  proposal.  But 
even  Mr.  Frankl  must  be  more  daring  in  his 
imagination  before  home  lighting  fully  qualifies 
as  a  utilitarian  as  well  as  an  architectural  com¬ 
ponent  of  a  modern  home. 
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PRESIDENT  J.  F.  Owens  of 
the  National  Electric  Light  As¬ 
sociation  is  also  president  of 
the  Oklahoma  Gas  &  Electric  Com¬ 
pany,  one  of  the  chief  subsidiaries  in 
the  Standard  Gas  &  Electric  Com¬ 
pany  system.  To  the  post  last  named 
he  was  elected  in  1931  after  thirteen 
years’  service  as  vice-president  and 
general  manager.  His  election  in 
the  same  year  to  the  highest  office 
in  the  gift  of  the  N.E.L.A.  followed 
1  long  period  of  fruitful  activity  with 
the  association  in  operating,  public 
policy  and  administrative  committee 
work. 

Such  work  appeals  naturally  to 
Mr.  Owens,  whose  public  spirit  is  demonstrated  by  the 
executive  offices  energetically  filled  by  him  in  the 
Oklahoma  City  and  state  chambers  of  commerce,  the 
Oklahoma  Public  Health  Association,  the  campaign 
for  endowment  of  the  Oklahoma  City  University, 
the  local  retailers  and  jobbers’  and  manufactur¬ 
ers’  associations  and,  during  wartime,  in  Red  Cross, 
Liberty  loan  and  other  patriotic  work.  Mr.  Owens  has 
also  been  president  of  the  Oklahoma  Utilities  Associa¬ 
tion  and  of  the  Southwestern  Division,  N.E.L.A.  In 
his  own  company  he  has  built  an  enviable  record  both 
in  the  promotion  of  good  relations  with  customers  and 
public  and  in  the  establishment  of  an  excellent  morale 
among  the  employees,  whose  personal  welfare  he  has 
sincerely  at  heart.  A  man  constantly  busy,  he  has  still 
preserved  the  genial  and  sympathetic  disposition  that 
has  made  him  one  of  the  most  popular  individuals  in 
2ny  group  with  which  he  has  identified  himself. 


Mr.  Owens  entered  the  public  utility  business  as 
manager  of  the  Baldwin  (Kan.)  Gas  Company  in  1SK)5 
and  managed  the  Wagoner  (Okla.)  Gas  Company 
from  1906  to  1S>08,  when  he  became  connected  with 
the  Caney  River  Gas  Company  as  general  superin¬ 
tendent.  In  1910  he  joined  the  Byllesby  organization 
as  superintendent  of  the  gas  department  of  the 
Muskogee  Gas  &  Electric  Company,  which  position 
he  held  until,  in  1915,  he  was  made  superintendent 
of  gas  construction  for  that  company.  In  1916  he 
became  manager  of  the  company,  and  electric  light  and 
power,  as  well  as  gas,  became  part  of  his  daily  business 
life.  Two  years  later  he  was  made  vice-president  and 
general  manager  of  the  Oklahoma  Gas  &  Electric. 

Mr.  Owens  was  born  at  Aurora,  Ill.,  on  April  1,  1878. 
He  was  educated  in  the  country  schools  of  Kansas,  at¬ 
tended  Kansas  State  Normal  School  and  Kansas  State 
University  and  started  life  as  a  teacher. 


Customer  Service 

Determines  System  Development 


By  H.  R.  WOODROW 

J'lcr-Prcsidcut  Electrical  Eu(jiiiccrUi<f 
Brooklyn  Edisou  Coiuf'aiiy 


AC'0MI’I\ICIII''XS1\’IC  plan  was  laid  down  in  the 
latter  ])art  of  1922  to  take  care  of  the  increasing 
loads  and  gradually  change  the  system  existing  at 
that  time  to  the  new  standard.  The  load  of  the  Brook¬ 
lyn  ICdison  Company  then  amounted  to  140,000  kw.,  of 
which  approximately  one-half  was  sui^plied  by  direct 
current  at  120/240  volts,  one- fourth  at  60  cycles. 
120/240  volts  and  one-fourth  at  high  tension.  2,400 
volts,  two  phase,  60  cycles;  6,900  volts  three  i)hase.  60 
cycles,  or  6,600  volts,  three  phase.  25  cycles.  The  load 
was  largely  residential,  commercial  and  small  ])ower  and 
fairly  well  diversified  throughout  most  parts  of  the  city, 
except  the  manufacturing  and  shipping  territory  along 
the  waterfront.  There  were  no  manufacturers  using 
large  concentrated  blocks  of  power  as  found  in  many 
heavy  industrial  areas. 

A  short  review  of  the  problem  indicated  the  many 
advantages  of  concentrating  our  efforts  along  the  lines 
of  the  60-cycle  system,  which  was  rapidly  becoming  the 
standard  of  the  country,  and  a  single  standard  of  service 
along  these  lines  became  the  ultimate  aim  of  the  com- 
liany.  It  was  recognized  that  some  time  would  he  re- 
(pu’rcd  to  change  over  the  large  existing  25-cycle  and 
direct-current  consumers,  and  the  executives  decided 
that  such  a  |K)licv  should  he  adopted  as  the  ultimate  goal 
for  which  to  strive. 

Since  the  company’s  duty  was  to  render  the  maximum 
continuity  of  .service  consistent  with  cost  at  the  service 
switch,  the  ])rol)lem  was  attacked  first  from  the  con¬ 
sumer’s  service,  with  the  distribution,  suh.station,  trans¬ 
mission  and  generating  station  design  laid  out  for  ac- 
comjilishing  this  result.  This  reciuirement  led  to  the 
diversity  of  supjily  over  separate  routes  from  the  gen 
erator  to  points  as  near  the  ultimate  consumer  as  prac¬ 
ticable,  with  extensive  sectionalization  to  limit  the  effect 
of  any  individual  failure.  As  this  work  proceeded,  the 
development  passed  through  the  stages  of  automatic  and 
sectionalized  eejuipment  in  substations,  with  4,(XX)-volt 
radial  feeders  and  sectionalized  4,000-volt  mains  from 
\  hich  step-down  transfortners  were  su])plied.  feeding 
the  consumers  over  short  radial  low-tension  mains 
The  generating  station  buses  were  sectionalized,  with 
automatic  breakers  controlled  from  differential  relays,  so 
that  individual  sections  of  the  substation  buses  would 
he  fed  from  se])arate  generating  station  buses,  and  the 
feeds  were  arranged  so  that  a  failure  on  any  one  section 
of  the  generating  station  bus  would  not  interrupt  more 
than  one-third  of  the  feeds  to  any  substation. 


Connection  this  month  of  the  second  160,000-I<w. 
unit  to  the  bus  of  the  Hudson  Avenue  generating 
station  completes  this  major  energy  source  of  the 
Brooklyn  Edison  Company.  The  construction  and 
development  of  this  station  is  an  example  of  and 
coincides  with  what  is  probably  the  most  phenomenal 
growth  in  size  of  generating  units  and  central  stations 
in  any  similar  period  of  the  history  of  the  industry. 

Coi  ncident  wi  th  th  is  growth  came  a  greater  apprecia¬ 
tion  of  the  importance  of  designing  generating 
stations  and  a  distribution  system  as  a  unit  rather  than 
as  more  or  less  distinct  entities. 

The  accompanying  comments  by  H.  R.  Woodrow 
and  the  article  on  page  894  by  Messrs.  Fairman  and 
Gilt  outline,  first,  the  fundamental  philosophy  back 
of  the  system  as  a  whole  and  its  adaptation  to 
changed  conditions  and,  second,  the  crystallizing 
of  the  basic  principles  in  a  station  originally  planned 
for  400,000-kw.  capacity  that  actually  reached 
770,000  kw.  when  completed. 

A  careful  review  of  co.sts  indicated  that  a  voltage  of 
25,000  to  33,000  would  be  cheaper  than  13,800  at  the 
average  feeder  length  of  5.3  mile.s.  The  higher  voltage 
had  the  further  advantage  that  the  fewer  number  of 
ducts  would  greatly  reduce  the  congestion  in  the  only 
two  streets  available  for  outlets  from  the  site  selected 
for  the  new  station.  The  stage  in  tlie  development  of 
the  art  of  cable  manufacture,  existing  duct  sizes  and 
temperatures  and  tests  on  some  existing  cable  bought 
under  22,000-volt  specifications  brought  the  decision  to 
limit  the  voltage  to  27,600,  making  possible  the  use  of 
2  to  1  auto-transformers,  with  generators  designed  for 
1 3.800  volts. 

A  .star  bus  design  was  adopted  as  best  meeting  these 
requirements  for  the  substations.  A  feeder  bus  of 
jwoportionate  capacity  was  fed  by  a  transformer  and 
cable  without  high-tension  circuit  breaker  or  branches. 
The  feeder  bus  was  also  tied  through  an  automatic 
breaker  and  reactor  to  a  tie  bus  or  synchronizing  bus. 
which  in  turn  was  supplied  by  its  own  transformer  of 
the  same  capacity  and  capable  of  acting  as  a  spare  lor 
any  one  of  the  other  transformers.  This  transformer, 
connected  to  the  synchronizing  bus,  was  fed  from  a 
high-tension  cable  ring  tying  together  the  various  i^nh- 
stations  and  fed  at  one  or  more  points  from  the  generat¬ 
ing  station.  Thus,  each  feeder  bus  was  fed  from  two 
sources,  each  capable  of  carrying  tbe  load,  and  was  tied 
to  other  feeder  sections  through  reactors  and  two 
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iireakers  in  series.  While  only  one  truck  type  automatic 
Ineaker,  regulator  and  reactor  ])er  feeder  were  provided, 
a  regulated  transfer  bus  could  be  connected  to  any 
feeder  without  interrupting  service. 

similar  fundamental  design  was  adopted  for  gen¬ 
erating  stations,  with  feeder  buses  normally  supplied 
from  one  generator  but  tied  together  through  reactors 
and  a  synchronizing  bus.  This  i)rovided  a  hack-uj) 
'-u])ply  to  each  section,  permitted  operating  generators 
for  best  economy  and  still  provided  sufficient  separation 
through  reactors  and  two  breakers  in  series,  so  that  a 
failure  of  any  bus  or  breaker  could  not  affect  more  than 
one  feeder  section.  Two  group  buses,  each  supplying 
four  feeders,  formed  a  section,  and  each  group  was 
])rovided  with  two  selector  breakers  by  means  of  which 
the  grou])  could  he  connected  to  either  of  two  genera¬ 
tors.  the  selectors  forming  back-up  breakers  in  case  of 
feeder  breaker  or  reactor  failure.  The  synchronizing 
bus  itself  was  sectionalized  by  automatic  breakers  which 
would  open  in  case  of  bus  failure.  The  building  was 
divided  by  fire  walls  to  correspond  with  the  feeder  sec¬ 
tions,  so  that  a  failure  anywhere  would  he  limited  to  one 
'•ection,  which  in  turn  sup])lied  only 
one  feeder  to  any  district  of  the  terri¬ 
tory  served. 

Electric  drive  was  chosen  for  ])rac- 
tictdly  all  auxiliaries,  and  a  similar 
fundamental  scheme  of  sectionaliza- 
tifjn  with  multi])le  sources  of  supidy 
was  adoi)ted  to  give  the  maximum 
reliability  of  service.  Auxiliaries 
were  supplied  for  groups  of  two  tur¬ 
bines  in  the  first  ])art  of  the  station, 
with  buses  sectionalized  by  means  of 
reactors  and  automatic  breakers  and 
fed  from,  first,  .stejr-down  transform¬ 
ers;  second,  induction  synchronous 
fre(iuency  changers  floating  on  a  tie 
to  the  25-cvcle  station,  and,  third, 
house  turbines.  In  the  later  part  of 
the  station  still  further  sectionalizing 
was  adopted,  and  the  auxiliaries  for 
each  unit  were  fed  from  a  winding 
in  the  generator  transformer,  with 
an  automatic  throwov'er  to  alternate 
sources  of  supply. 

With  the  adoption  of  the  low-volt¬ 
age  network  supply  as  the  standard 
in  1927,  further  development  of  dis¬ 
tribution  substations  was  curtailed, 
but  the  same  fundamental  scheme  of 
development  was  readily  adapted  to 
the  network  supply.  Step-down  substations  between  the 
27. (X)()-volt  feeders  and  the  network  distribution  trans- 
fnrmers  were  eliminated,  but  the  same  diversity  of 
>tipply  and  routing  was  maintained  between  generator 
and  network.  The  low-tension  network  served  as  a  tie 
for  reserve  capacity  between  transformers  and  feeders 
tind  automatically  localized  failures  by  virtue  of  its  own 
reactance  and  self-clearing  qualities. 

While  it  api)eared  at  the  time  of  installation  of  the 
first  50,000-kw.  units  in  the  Hudson  Avenue  station  that 
little  more  could  l)e  expected  in  the  way  of  larger  and 
lower  unit  cost  machines,  yet,  with  the  fourth  unit,  the 
^•i/'-e  was  increased  to  80,000  kw.  The  two  subsequent 
machines  were  110.000-kw.  units,  the  last  two  are  now 


l60.000-kw.  units,  and  all  in  the  s])ace  originally  de¬ 
signed  for  eight  50.000-kw.  units.  Although  the  final 
]dant  capacity  is  })ractically  double  that  originally 
planned,  the  effective  sectionalization  by  reactors  and 
two  minor  modifications  in  plan  have  kept  the  short 
circuit  within  the  ca])acity  of  the  original  breakers.  The 
two  large  units  are  built  with  double  winding  auto¬ 
transformers.  with  each  half  connected  to  different  bu.s 
sections,  and  at  times  of  peak  cai)acity  the  synchronizing 
bus  is  o])erated  in  two  sections,  synchronized  together 
through  the  load.  The  increased  out])ut  of  the  station 
is  carried  away  by  bifurcating  ])art  of  the  feeders,  in¬ 
stalling  new  double  ground  and  test  switches  and  chang¬ 
ing  the  feeder  reactors  to  those  of  larger  capacity,  the 
feeder  switches  being  of  ade(|uate  current-carrying 
capacity.  Some  of  the  smaller  selector  breakers  were 
re])laced  by  those  t)f  larger  current-carrying  capacity 
where  recpiired  and  the  displaced  selector  l)rcakers  used 
as  feeder  breakers,  as  all  breakers  had  been  designed  to 
occupy  the  same  sj^ace. 

Throughout  the  growth  of  the  Hudson  Avenue  sta¬ 
tion  and  Brooklyn  system  the  fundamental  i)lan  of 


development  has  been  followed,  keeping  in  mind,  first, 
continuity  of  service  to  the  consumer ;  second,  economy 
of  construction  and  o|X'ration.  E'ach  step  has  been 
reviewed  to'  be  sure  that  it  fitted  in*  with  the  basic  plan 
and  was  not  merely  an  expedient  to  meet  an  incidental 
condition. 

The  plans  were  so  broad  and  they  admitted  of 
such  expansion  that  such  radical  developments  as  the 
direct  sui)plying  of  a  low-voltage  network  from  gen¬ 
erator  voltage  and  the  phenomenal  increase  in  machine 
capacities  have  fitted  into  the  system  without  confusion 
and  with  extremely  little  rebuilding.  From  the  begin¬ 
ning  a  system  ])lan  was  formulated,  adopted  and  fol¬ 
lowed. 


>  f  >  y 

feec^ers  TYPICAL  SUBSTATION  TYPICAL  SECTION  OF  HETWORK, 

Schematic  diagram  followed  in  generating  station 
and  system  design 

.Simplified  oiie-liiie  diajrram  .><h(nviii>r  >reneratins  .'Station  aii<l  typical  substation  and 
section  of  network.  Feeds  to  snl>statif)n  or  network  section  are  diversified  over  differ¬ 
ent  routes  fi’oin  different  bus  se<'tions. 
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Ultraviolet  Radiation 
and  Fadins  of  Materials 

By  M.  LUCKIESH 

Director  Lighting  Research  Laboratory, 

(icnenil  lUcctric  Company 
Cicvchind,  Ohio 

W  ith  sunlamps  coming  into  general  use  the  (luestion 
often  arises  as  to  the  fading  of  furnishings  due  to  the 
ultraviolet  coni])onent.  Sources  such  as  carbon  and  mer¬ 
cury  arcs,  emitting  considcral)le  ultraviolet  radiation,  are 
often  used  for  fading  tests  to  accelerate  the  fading, 
'riiis  is  partially  responsible  for  the  general  imi)ression 
that  the  ultraviolet  portion  of  sunlight  and  skylight  is 
particularly  active  in  the  promotion  of  fading. 

I'he  <iuestion  is  ])artially  answered  by  the  results  of 
an  inve.stigation  to  determine  the  relative  fading  by  day¬ 
light  and  artificial  light  in  show  windows.  One  factor 
studied  was  the  relative  efTectiveness  of  different  sjiectral 
region^  in  sunlight.  For  this  jiurjiose  we  used  nineteen 
ribbons  dyed  with  various  colored  dyes,  some  of  them 
(|uite  fugitive.  Transverse  strips  of  these  ribbons  were 
ex])osed  to  direct  sunlight  through  clear  cjuartz  and 
through  various  glasses  having  different  short-wave  cut¬ 
offs,  hut  which  were  highly  transparent  throughout  the 
remainder  of  the  s])ectrum.  For  the  majority  of  the 
ribbons  the  reduction  of  fading  as  the  spectrum  was 
shortened  at  the  short-wave  end  was  little  more  than 
might  he  expected  on  account  of  the  reduction  in  total 
radiant  energy  transmitted  by  the  successive  glasses. 
However,  for  half  of  the  rihlions  there  was  a  marked 
difference  in  fading  between  exposures  under  glasses 
cutting  off  at  a5570  and  ?.5770,  respectively. 

d'hese  results  are  confirmed  by  an  extensive  investi¬ 
gation  conducted  by  the  American  Association  of  Textile 
Chemists  and  Colorists,  with  samj^les  of  cotton,  wool 
and  silk.  They  found  that  the  presence  or  absence  of  a 
window-glass  cover  over  the  samples  exposed  to  day¬ 


light  had  jiractically  no  effect  on  the  fading  of  74  per 
cent  of  the  samples,  only  a  light  effect  on  22  per  cent 
of  them,  but  a  marked  effect  on  the  remaining  4  per 
cent. 

Recently,  we  exposed  the  same  ribbons  used  in  the 
previous  investigation  to  the  radiation  from  a  tyne  S-1 
“Mazda"  sunlight  lamp  in  an  oxidized  aluminum  re 
flector,  the  distance  being  30  in.  In  this  case  a  glass 
cover  was  not  used  over  the  ribbons  as  was  the  case  in 
the  jirevious  test.  .Approximately  eciual  fading  was 
found  for  the  following  conditions: 


lllullllliullt 

CJus-filletl  “Ma*da" . 

Gas-filled  "Masda” . 

right  from  clear  sky . 

Sunlight  plus  skylight . 

TypeS-l  “Mazd.a”  sunlight 


Foot -Candles 
50 
500 

(In  northeast  window) 
(In  southwest  window) 
500 


l.ength  of  Fxposiirc 
2.600  hours 
240  hours 
1 8  days 
5  days 
70  louirs 


The  daylight  exposures  were  made  from  dawn  to 
dusk  on  clear  summer  days  with  the  ribbons  in  a  fi.xed 
position.  Those  exposed  in  the  southwest  window, 
receiving  direct  sunlight  through  glass  about  live  or  six 
hours  daily,  faded  as  much  in  five  days  as  they  did  in 
70  hours  of  continuous  ex|K)sure  to  the  type  S-1  lamp 
at  an  illumination  of  500  foot-candles. 

It  seems  to  he  thoroughly  proved  that  the  ultraviolet 
radiation  of  the  wave-length  range  of  sunlight  is  not 
abnormallv  eft'ective  in  causing  fading.  Perhaps  colors 
in  general  fade  more  in  daylight  than  in  ordinary  artiticial 
light,  chiefly  owing  to  the  much  greater  intensities  of 
illumination  in  the  former  cases.  Even  at  the  same  in¬ 
tensities  of  illumination  more  colors  of  a  large  group  of 
colors  should  perceptibly  fade  under  daylight  because  of 
the  more  uniform  spectral  distrihutiim  of  energy  in  day¬ 
light  than  in  ordinary  artificial  light.  The  radiant  energy 
responsible  for  the  fading  is  to  he  found  among  the 
wave  lengths  of  energy  absorbed.  Short-wave  visible 
radiation  is  present  in  as  large  quantities  in  daylight  as 
long-wave  visible  radiation.  This  is  not  true  for  ordi¬ 
nary  artificial  light.  Therefore,  there  is  more  likelihood 
of  more  colors  of  a  large  group  of  colors  ahsorhing  ad(‘ 
quate  energy  to  cause  fading  in  the  case  of  daylight 
than  in  the  case  of  ordinary  artificial  light. 


Indiana  Utility  Tank  Car  for  Transformer  Oi 


Transformer  oil  was  formerly  shipped 
only  in  barrels  but  the  increased  use  of 
larpe  transformers  in  various  parts  of  the 
United  States  has  forced  .some  shippers 
into  finding  a  more  economical  means  of 
transportation. 

This  two-compartment  tank  car,  built 
for  the  Northern  Indiana  Public  Service 
Company  by  the  General  American  Tank 
Car  Corporation,  is  made  of  copper-bear¬ 
ing  steel  to  prevent  rust.  An  insulation  of 
hair  felt  between  the  inner  tank  and  the 
outer  jacket  prevents  condensation  and 
keeps  the  oil  dry.  The  seams  of  the  inner 
tank  are  welded  as  well  as  riveted.  Be- 
lore  receiving  its  cargo  the  car  is  thor¬ 
oughly  sandblasted.  Unloading  is  facili¬ 
tated  by  heater  coils,  which  are  also  em¬ 
ployed  prior  to  loading  as  a  further  pre¬ 
caution  to  insure  the  dryness  of  the  oil. 
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Electric  Melt  Reopens 


By  W.  E.  MOORE* 

t  oiisiiltiuit  Pittshui'fili  r.li'ctric  I'uniacc  Corporation, 
rittshurnh.  Pa. 


SIXCI'^  the  time  of  tlie  World  War  exceptional 
progress  in  the  utilization  of  the  electric  furnace  in 
the  gray  iron  foundry  has  taken  place.  The  fur¬ 
nace  itself  has  been  greatly  improved  and  correctly 
ada])ted  to  this  character  of  work.  The  old  slow-speed. 
incfticient  and  cumbersome  type  of  electric  furnace  has 
been  largely  sui)erseded  by  the  ra])id  type,  trim,  efficient, 
lasily  controlled  and  highly  productive  furnace. 

riie  ])erfected  three-])hase  direct  arc,  three-top  vertical* 
(lectrode  tyi)e  of  furnace  with  spheroidal  bottom  and 
i  tKjf  now  stands  pre-eminent  in  its  field.  The  older  elec¬ 
tric  furnaces  were  ]WOvided  with  only  one  arc  voltage, 
which  had  to  he  low  enough  for  ])roper  refining  and 
holding  the  heat.  This  voltage  was.  however,  altogether 
loo  low  for  a  rapid,  efficient  and  ])ro|)er  melt-down. 
Although  this  one-voltage  furnace  avoided  electrical 
complications,  surges  and  ])ower  difficulties  to  a  con¬ 
siderable  extent,  they  were  only  overcome  projx^rly  in 
the  two-voltage  furnace  after  great  effort  by  ])roper 
attention  paid  to  electrical  and  mechanical  design  de¬ 
tails.  The  two- voltage  furnace  which  succeeded  the 
original  single-voltage  furnace  gave  markedly  improved 
results  and  better  efficiencies  in  that  high  voltage  was 
provided  for  a  quick  melt-down  and  a  suitable  low 
voltage  provided  for  proper  refining. 

The  two-voltage  furnace  has  now  been  succeeded  by 
the  modern  rapid  type  furnace  having  an  electrical  sub¬ 
station  providing  four  voltages.  By  means  of  suitable 
indicating  and  switch  control  mechanism  any  one  of 
the  four  voltages  on  the  furnace  is  available  at  the  fur¬ 
nace  switchboard  ready  for  instant  use.  at  the  different 
stages  of  the  heat.  This  four-voltage  furnace  has  been 
inrther  im])roved  by  ])roviding  at  least  two  additional 
voltages  with  four  ratios  of  stabilization  in  the  electric 
substation  of  the  furnace. 

The  rapid  ty])e  of  electric  furnace  is  today  the  out-* 
standing  exem])lification  of  efficiency.  ra])idity  and  con¬ 
trollability  for  melting  and  refining. 

Power  inputs  have  increased 

Bower  input  capacities  have  been  materially  increased 
within  the  last  few  years.  Less  than  twenty  years  ago 
the  3-ton  electric  furnace  was  powered  with  500  kw. 
and  only  one  voltage  and  made  two  heats  ])er  24  hours. 
I'"dav  that  same  size  furnace  is  powered  with  2,500  kw. 
Its  rapidity  and  cai)acity  are  more  than  correspondingly 

P.vccrpts  from  paper  <Xo.  61-31)  recriilly  prc.<!cntcd  before 
iiiretiihi  of  the  lileetroeheniieal  .Society  in  Paltinwre. 


Gray  Iron  Market 


increased,  this  furnace  now  making  twelve  and  even 
up  to  eighteen  heats  per  day. 

Illustrating  the  growth  of  the  electric  furnace  in¬ 
dustry.  I  quote  from  one  of  my  ])revious  pai)ers.  “In 
the  year  1910  there  were  ten  electric  steel  furnaces  in 
operation  in  the  United  States  which  produced  approxi¬ 
mately  52,000  gross  tons.  In  1930  there  were  ap¬ 

proximately  650  electric  furnaces  in  o])eration  on  iron 
and  steel  in  the  United  States  having  an  average  annual 
output  of  more  than  1,000,000  tons.” 

The  modern  electric  furnace  is  an  ideal  dump-power 
load  for  the  central  ])ower  station,  since  for  a  given 
power  cf)nsum])tion  a  smaller  number  of  men  are  em¬ 
ployed  in  the  electric  furnace  ])lant  than  by  any  other 
character  of  ])ower  consumer,  and  therefore  the  electric 
furnace  may  readily  he  used  on  so-called  “olT-])eak”  or 
“dump-power”  with  no  great  risk  of  throwing  any  large 
number  of  men  tem])orarily  out  of  employment.  For 
this  reason  and  also  because  the  electric  furnace  is 
.sn])])Iied  with  its  own  substation,  transformer  and 
switching  equipment,  which  is  maintained  by  the  user, 
and  receives  so-called  “raw”  or  “unrefined  ])()wer,"  the 
central  station  companies  usually  sup])Iy  electric  furnace 
industries  on  a  special  low  power  rate  or  give  si)ecial 
discounts.  The  electric  fnrnace  is  the  greatest  load 
builder  now  available  for  central  station  ])ower. 

Electric  furnace  avoids  cupola  limitations 

The  cupola  as  a  melting  medium  is  com])aratively 
efficient  and  simple,  but  its  inherent  limitations  must  not 
he  overlooked.  A  metallic  charge  is  necessarily  mixed 
with  coke,  which  brings  the  molten  metal  into  direct 
contact  with  the  ash,  slag,  carbon  and  other  contaminat¬ 
ing  products  of  combustion  such  as  sulphur  and  ])hos- 
idiorus.  The  combustion  heat,  with  its  essential  air 
blast,  oxidizes  manganese,  silicon  ami  costly  alloys  as 
well  as  the  iron.  The  oxides  are  thus  thoroughly 
emulsified  with  the  molten  iron.  The  carbon  content  of 
cupola  iron  is  largely  governed  by  the  tem])erature.  so 
that  iron  melted  hot  for  fluidity  necessarily  comes  high 
in  carbon.  Fluidity  in  iron  from  the  cupola  is.  therefore, 
obtained  in  lower  temperature  metal  by  raising  the 
phosphorus  content  which  embrittles  the  metal.  .\t  the 
.same  time  the  cujwla  temperature  is  not  sufficiently  high 
to  absorb  all  grajihitic  carbon  from  flaky  form  and  put 
it  into  liquid  solution,  thus  leaving  numerous  graphite 
nuclei  emulsified  with  the  iron  which  form  foci  around 
which  larger  graphite  flakes  coalesce  in  the  mold  as  the 
iron  solidifies. 

W  ith  the  cupola  there  is  no  opportunity  to  refine  for 
sulphur  or  ])hosphorus,  and  there  is  no  certain  way  to 
control  the  analysis  if  the  specific'ations  are  to  lie  varied 
over  the  day’s  run — the  molders  must  take  “what  comes 
out  of  the  spout.” 
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The  electric  furnace  knows  no  such  limitations.  Its 
advantages  are  inherent  to  its  construction.  There  being 
no  combustion,  no  products  of  combustion  can  con¬ 
taminate  the  metal.  The  metal  may  be  subjected  to 
neutral,  reducing  or  oxidizing  conditions  as  required. 
Alloys  may  l)e  added  with  definite  assurance  of  thorough 
retention  and  dissemination.  The  carbon  content  may 
be  reduced  or  increased  and  is  independent  of  pouring 
temperature.  The  desired  fluidity,  therefore,  may  be 
obtained  by  heat  rather  than  the  addition  of  phosphorus. 
The  metal  may  be  readily  refined  for  reducing  sulphur, 
reducing  or  increasing  manganese,  etc.  The  metal  is 
readily  lieated  above  practicable  cupola  temperatures  so 
that  graphite  flakes  are  absorbed  into  the  iron  com¬ 
pletely,  so  that  the  grain  of  castings  from  electric  iron 
is  finer  and  the  carbon  in  more  nodular  form,  thus  in¬ 
creasing  strength  and  tending  to  fluid  tightness. 

Superheating  gives  fine  grain  structure 

This  superheating  feature  of  the  electric  furnace  has 
been  probably  its  most  important  contribution  to  gray 
iron  metallurgy.  Gray  cast  iron  is  considered  as  steel 
containing  graphite  not  in  solution.  High-test  gray  iron 
is  the  accepted  term  of  gray  iron  having  exceptional 
physical  projDerties  compared  to  the  ordinary  run-of-the- 
spout  cupola  irons.  These  high-test  properties  may  be 
obtained  by  su|)erheating  or  by  alloying  the  iron,  or 
both.  Such  high-test  irons  are  usually  low  in  carbon 
(2.50-3  per  cent)  rejiresenting  a  pearlitic  or  sorbitic 
matrix.  The  physical  condition  of  the  finely  divided 
nodular  form  of  graphite  in  such  iron  is  the  major  con¬ 
tributing  factor  to  its  great  strength.  The  structure  of 
the  matrix  of  the  ])earlitic.  sorbitic  or  various  metal- 
lographic  combinations  is  the  minor  factor. 

Graphite  itself  is  very  weak  and  non-tenacious,  and 
if  distributed  throughout  the  metal  in  large  flaky  form 
it  breaks  the  continuity  of  the  matrix  grains,  whether 
they  be  ferrite,  pearlite,  or  what  not.  and  thus  greatly 
weakens  the  casting.  This  makes  for  brittleness  and 
lower  strength,  and  it  follows  that  the  larger  the  graphite 
flakes  the  weaker  will  be  the  iron.  It  is  therefore  de¬ 
sirable  to  have  the  graphite  occur  in  the  smallest  par¬ 
ticles  possible,  the  more  nodular  they  are  in  form  the 
better,  and  to  be  as  evenly  distributed  as  ])ossible.  The 
strength  of  the  iron  is  improved  by  the  lower  carbons 
and  by  smaller  grai)hite  nodules.  The  condition  of  the 
graphite  is  a  function  of  temiwrature.  Superheating  the 
iron  has  the  beneficial  effect  of  causing  the  graphite  to 
disseminate  thoroughly  and  he  precii)itated  in  small 
nodular  ])articles  very  evenly  distributed  throughout  the 
structure. 

Degasification  more  thorough 

rile  grain  size  in  the  usual  test  bar  of  electric  furnace 
iron  is  notably  finer  than  that  of  cupola  cast  iron.  The 
finer  grain  structure  of  ‘‘Lcctromelt”  iron  is  also 
promoted  by  the  more  thorough  degasification  obtained 
in  the  electric  furnace. 

The  introduction  of  steel  into  the  cupola  charge  has 
improved  the  physical  projierties  of  ordinary  gray  iron, 
'fhe  steel  contributes  nothing  not  present  in  the  iron  of 
like  analysis.  "Semi-steel,”  as  such  a  mi.xture  is  called, 
is  really  only  gray  iron  diluted  with  metallic  iron  .so  as 
to  obtain  lower  total  carbon,  sulphur  and  phosphorus. 

h'ifteen  years  ago  gray  iron  having  a  tensile  strength 
of  iO.OtKI  lb.  per  square  inch  (15.75  kg.  per  square 


millimeter)  was  considered  a  good  metal,  and  experts 
said  the  addition  of  steel  scrap  might  raise  that  tensile 
strength  up  to  34,000  Ih.  per  square  inch  ( 26.8  kg.  per 
square  millimeter).  Quite  in  contrast  with  this  figure, 
the  electric  furnace  high-strength  irons  are  now  ob¬ 
tainable  with  tensiles  up  to  45,000  to  65,000  lb.  per 
.square  inch  (35.4  to  51.2  kg.  per  square  millimeter). 
Indeed,  some  users  report  making  electric  iron  of  3.10 
j)er  cent  C,  1.90  per  cent  Si,  0.95  per  cent  Mn,  0.64  ])er 
cent  P,  0.08  per  cent  S,  running  62.700  lb.  per  square 
inch  (49.4  kg.  per  square  millimeter). 

Melting  procedure  for  electric  gray  iron 

Briefly,  three  general  types  of  melting  procedure  have 
been  developed  for  electric  furnace  iron,  viz. : 

(a)  Batch  type  melting,  in  which  cold  scrap  is  elec¬ 
trically  melted  down,  treated  and  superheated  in  the 
electric  furnace,  then  tapped,  and  followed  by  a  repeti¬ 
tion  of  the  cycle.  Batch  melting  is  generally  used  in 
steel  melting  practice  and  is  also  used  in  gray  iron  melt¬ 
ing,  particularly  in  the  smaller  furnaces. 

(b)  The  continuous  melting  i)rocess,  in  which  a 
larger  molten  bath  is  built  up  and  maintained  in  the 
electric  furnace  throughout  the  day,  while  at  .short, 
regular  intervals  fractional  batches  of  superheated  and 

'treated  molten  metal  are  tap|3ed  out  of  the  furnace  and 
like  amounts  of  cold  scrap-charge  added.  As  an  ex¬ 
ample,  one  u.ser  of  a  3-ton  “Lectromelt”  furnace  has 
the  watchman  start  the  heat,  charged  into  the  furnace 
the  night  before,  by  turning  on  the  power  at  4.30  a. in. 
The  melting  goes  forward  automatically,  the  bath  being 
con.stantly  increased  until  a  total  of  about  three  times 
the  rated  charge  is  reached  by  7  a.m.,  when  the  molders 
re])ort  for  duty.  The  furnace  is  then  tapped,  as  re¬ 
quired,  into  ladles  holding  1,000  to  1.200  lb.  (454  to 
544  kg.)  taken  off  at  intervals  of  about  ten  minutes. 
Following  each  tap  an  equal  charge  of  cold  scraj),  in 
many  instances  almost  100  per  cent  borings,  is  added. 
Such  alternate  tappings  and  chargings  are  continued 
until  early  afternoon,  when  the  chargings  are  discon¬ 
tinued,  hut  the  taps  continued  regularly,  so  that  when 
the  day’s  operation  is  complete  the  furnace  hearth  is 
empty.  The  furnace  is  then  charged,  ready  for  the  next 
day’s  use,  and  the  doors  closed.  This  procedure  ha^ 
found  wide  use  where  a  continuous  supply  of  molten 
metal  is  desired,  as,  for  instance,  on  permanent-mold,  or 
chain-belt,  or  othyr  continuous  form  of  molding  ma¬ 
chines.  This  continuous  cold-melting  process  has  been 
used  in  gray  iron  and  malleable  iron  practice  as  these 
are  dead-melt  heats. 

(c)  Continuous  dtqdexing  is  practiced  in  much  the 
same  manner  as  “(b)  continuous  cold  melting”  for 

.both  “Lectromelt”  gray  iron  and  malleable  iron,  e.xcc])t 
that  the  charge  is  melted  in  the  cupola  or  open  hearth 
and  transferred  to  the  electric  furnace  as  fluid  metal 
in  fractional  charge  ladles,  where  the  metal  is  })ro])erl} 
treated  and  sui)erheated  to  give  it  the  desired  high 
(juality  of  electric  furnace  iron.  Any  fluctuations  of  the 
cupola  analysis  is,  in  the  electric  furnace,  averaged  out 
and  corrected.  This  jirocess  is  especially  desirable  for 
high-strength  gray  iron  and  malleable  iron  and  is  very 
rapid.  In  one  case  a  2‘ton  “Lectromelt”  furnace  has 
been  used  to  treat  and  superheat  52  tons  of  metal  ])e‘r 
day.  This  process  is  also  adaptable  for  duplexing 
steel.  In  duplexing  gray  iron  it  is  customary  to  tap 
cupola  metal  at  about  2.650  deg.  F.  (1.454  deg.  C'.)  and 
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85  to  90  kvv.-hr.  per  ton  when  adding  only  5  per  cent 
cold  steel  scrap  in  the  electric  furnace.  In  the  above 
estimates,  however,  only  t^)0  ])er  cent  thermal  efficiency 
of  electric  furnace  was  assumed  so  as  to  keep  on  the 
conservative  side,  but  ordinarily  the  efficiency  should 
run  more  like  75  to  80  per  cent. 

At  another  electric  furnace  automotive  cylinder  bhK'k 
gray  iron  duplexing  plant,  when  using  10  j)er  cent  cold 
steel  additions  melted  in  the  electric  furnace,  a  power 
consumption  ranging  from  100  to  120  kw.-hr.  per  ton 
is  obtained. 

Many  purchasers  now  specify  electric  furnace  iron 
as  well  as  steel.  Electric  furnaces  are  finding  wide  use 
in  the  automotive  iron  foundry  field,  where  they  were 
first  used  in  an  outstanding  way  for  making  piston  ring 
iron,  and  are  now  used  for  cylinder  block  iron,  auto¬ 
motive  malleable  irons,  continuous  mold  carburetor  cast¬ 
ings  and  for  cast-iron  brake  drums  which  are  said  never 
to  score  and  to  produce  four  to  six  times  the  life  on 
the  brake  linings  as  compared  to  pressed  steel  brake 
drums.  Among  other  electric  furnace  iron  products 
there  is  a  wide  range  of  alloy  and  plain  cast  irons,  in¬ 
cluding  stove  plate,  heat-  and  corrosion-resisting  irons, 
and  even  such  a  low-grade  product  as  sash  weights  is 
rejwrted  a  profitable  product  by  one  user. 

The  close  grain,  uniformity  of  analysis,  finely  dis¬ 
seminated  graphite  and  low  carbon  make  electric  furnace 
iron  highly  desirable  for  high-pressure  pi|x.*  work,  high- 
temperature  and  long-wearing  castings.  .Another  jmr- 
pose  for  which  "Lectromelt”  iron  has  been  found  par¬ 
ticularly  desirable  is  in  bottle  molds,  where  the  molds 
show  four  to  si.x  times  the  life  before  roughing. 


to  superheat  to  about  2,950  deg.  F.  (1,621  deg.  C. ). 
which  is  above  the  pouring  temperature  for  cupola  iron 
and  permits  it  to  be  handled  in  small  shank  ladles  for 
continuous  pouring. 

Melting  efficiency  and  energy  consumption 

Five  hundred  and  fifty  R.t.u.’s  are  required  per  pound 
(454  g.)  of  iron  brought  to  2,650  deg.  F.  (1,454 
deg.  C.).  With  a  cupola  thermal  efficiency  of  30  per 
cent,  this  corresponds  to  a  coke  ratio  of  7.2.  Corre¬ 
sponding  electric  power  is  about  310  kw.-hr.  per  ton 
if  melted  at  100  per  cent  thermal  efficiency\  To  raise 
one  pound  (454  g. )  of  iron  3(X)  deg.  F.  (167  deg.  C.) 
requires  69  H.t.u.’s,  or  138. OCX)  R.t.u.’s  ])er  ton;  corre- 
s])onding  to  40  kw.-hr.  }xt  ton  of  iron  raised  300  deg.  F. 
(167  deg.  C.)  at  100  per  cent  efficiency. 

At  100  per  cent  efficiency  about  325  kw.-hr.  is  re- 
(juired  to  fluidize  1  ton  of  cold  steel,  and  in  duplexing 
work  it  is  aistomary  to  add  about  10  ])er  cent  cold  steel 
scrap  in  the  electric  furnace  to  cut  the  carbon  in  the 
cupola  metal  to  the  desired  point.  .\  conservative  es¬ 
timate  in  melting  ton  cold  steel  sera])  when  heated 
to  2.950  deg.  F.  (1,621  deg.  C.)  would  be  approxi¬ 
mately  60  kw.-hr.  .Adding  to  the  steel  usage  of  60 
kw.-hr.  as  conservative  estimate  for  raising  y',  ton  of 
cu|)ola  iron  3CX)  deg.  F.  (  167  deg.  C.)  assuming  only 
60  per  cent  thermal  efficiency  in  the  electric  furnace) 
we  obtain  a  figure  of  120  kw.-hr  ])er  ton  as  calculated 
])ower  for  treating  b\'  dui)lexing  to  ])roduce  high- 
strength  iron.  These  figures  are  well  borne  out  in  ])rac- 
tice,  as.  for  exam])le.  two  3-ton  “Lectromelt”  furnaces 
duplexing  cujiola  iron  for  malleable  castings  average 
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The  accompanying  charts  illustrating  the  comparative  effects  of 
manual  and  automatic  control  on  tie-liim  loading  have  been  sub¬ 
mitted  by  H.  M.  Rankin,  superintendent  of  operation  Metro¬ 
politan  Edison  Company,  Reading,  Pa.  He  points  out  that  while 
automatic  control  gives  much  closer  fre(iuency  regulation,  mucii 
more  severe  fluctuations  occur  in  tie-line  loading,  apparently  due 
to  the  speed  with  which  a'.Jtomatic  e(iuipment  corrects  changes  in 
frequency. 

Charts  I  and  TIT  show  load  on  tie-line  connecting  two  large 
''.'.'terns,  A  and  P>.  System  A  has  a  total  cai)acity  of  2,(XM),()0() 


kw. ;  system  R  1,400,000  kw.  The  heavy  line  on  each  chart  shows 
.scheduled  tie-line  loading.  Chart  I  illustrates  the  condition  with 
manual  frequency  control  by  system  R.  while  system  .A  is 
endeavoring  to  regulate  tie-line  loading.  Chart  IT  shows  the 
corresponding  frequency.  Chart  ITT  shows  conditions  with  auto¬ 
matic  frequency  control  by  system  A,  while  system  R  is  endeavor¬ 
ing  to  regulate  tie-line  loading.  From  7  a.m.  to  noon  and  from 
1  p.m.  to  10:43  p.m.  a  pendulum  tyi)e  controller  was  use<l.  A 
bridge-type  controller  was  used  the  remainder  of  the  24  liours. 
Chart  TV  shows  tlie  corresponding  frequency. 


Providing  Reliability 

in  a  770,000-Kw.  Station 


By  J.  F.  FAIRMAN’  and  CARLM.GILT+ 

I'rooklyii  lldi.son  Company 


IXSTALI..\1'1()X  of  two  U)0.0()0-kw.  units  in  the 
s])ace  oriijinally  planned  for  50.(XX)-kw.  units  has  just 
eoin])leted  the  Hudson  Avenue  .tjeneratin.e;  station  of  the 
Brooklyn  hklison  C'oin])any.  'I'he  station  now  has  770.- 
f)f)0  kw.  in  main  units,  coni])osed  of  three  30.(XX)-kw. 
'•in.^le-shaft  units,  one  80.000-kw.  and  two  1 10,000-kw. 
cross-coin] )ound  units  and  two  U)0.000-kw.  sini^le-shaft, 
tandcm-conijiouiul  units,  (^ne  of  the  50.(X)0-kw.  units 
and  tile  two  l()0.000-kw.  units  were  manufactured  hy 
the  Cleneral  hdectric  Company  and  the  other  units  were 
furnished  hy  the  ^^\‘stilyi,d10use  I'dectric  Manufactur- 
int^  ComjKinv.  'I'hc  thrcr  smallest  units  ojierate  at  1.200 
r.]i.m..  while  all  the  others  run  at  1.800  r.]).m...  and  all 
havi-  direct -connected  exciters.  .All  machines  are  wound 
tor  13.800  volts  except  the  two  last  units,  which  i^ener- 
ate  It), .300  volts.  Sinf^le-jiha.se  auto-transformers  ste]) 
up  the  voltaj^H'  to  27.t)(K)  before  any  switchini^  is  done 
and  all  neutrals  are  solidly  j^rounded.  Inclosed  ventila¬ 
tion  is  ])rovided  for  all  units,  usin,i^  condensate  su])])le- 
mented  hy  salt  water  as  required  as  a  coolini,^  metlium. 
.Self-contained  fans  are  constructed  on  all  exce])t  the  two 
lartjest  units,  each  of  which  has  four  motor-driven  fans 
mountc-d  on  top  of  the  _i(enerator  frame. 

llecause  the  station  contains  a  total  ratini^  nearlv  twice 
that  oiaA^u'nally  ])lanned.  and  because  the  two  last  units 
have  more  than  three  times  the  ratin^^  of  the  oris,dnal 
units,  it  might  he  expected  that  the  electrical  features  of 
the  station  would  have  to 
he  considerably  dilYerent 
from  those  originally 
planned.  d'hat  is  not 
>o  and  that  ada])tation 
to  the  e.xpansion  pro¬ 
gram  was  readily  ])er- 
niitted  hy  the  initial 
plans  is  best  understood 
by  reviewing  features  of 
the  original  plan  and 
then  pointing  out  the 
modifications  necessarv. 

rite  station  was  ini¬ 
tially  designed  in  1922 
and  1923  as 
jiart  t)f  the 
system  su])])lying 

*lih'i'lrical  cii/ziitcrr.. 


How  the  electrical  design  developed 
for  a  station  of  eight  50,000-l<w. 
units  was  adapted  to  a  770,000- 
kw.  station,  involving  two  160,000- 
kw.  units 

liorough  of  P>rooklyn.  having  in  mind  the  maximum 
continuitv  of  service  for  each  consumer.  .So  that  failuri' 
of  any  one  source  would  neither  interrupt  service  nor 
involve  other  sources  diversity  of  sup]ily  was  sought 
consistently  from  the  generator  to  a  ])oint  as  near  the 
consumer  as  jiracticable.  Initial  cost,  simjilicity  and 
economy  in  ojieration  were  ke])t  constantly  in  mind,  and 
it  was  found  that  continuity  of  service  and  low  costs  arc 
not  necessarily  widely  sejiarated  objectives:  in  fact,  many 
features  having  reliability  as  an  incentive  resulted  in 
low  costs. 

Original  plans 

J'hc  Onc-Linc  Piiuiraiii — The  main  27.0r)0-volt  bu" 
connections  are  based  u])on  the  star  design  (big.  1  ).  in 
which  each  bus  section  is  fed  by  its  own  generator  and  i- 
connected  through  a  reactor  to  a  tie  or  synchonizing  bu- 
as  a  means  of  juiwer  transfer  and  back-uj)  supply.  Two 
feeder  groiqis  are  installed  for  each  generator,  which, 
bv  means  of  selector  circuit  breakers,  may  be  connected 
to  either  of  two  generators,  or  four  groups  may  he  con¬ 
nected  to  one  generator.  However,  both  selectors  of  a 
grouj)  arc  not  operated  closed  at  one  time,  so  the  gen¬ 
erator  buses  arc  not  tied 
together  except  through 
reactors  and  the  syn¬ 
chronizing  bus.  In  thi" 
way  short-circuit  cur¬ 
rents  are  kept  at  a  mini¬ 
mum  and  the  effect  of 
a  disturbance  is  limited 
to  a  small  section  of  tin 
bus.  7'he  .selector  break¬ 
ers  act  as  back-up  pro¬ 
tection  to  the  feeder 
breakers,  so  that  a  fail¬ 
ure  of  a  feeder  breaker 
or  reactor  will  he  cleared 
by  th.e  selector  and  inter¬ 
rupt  service  on  only  one 
feeder  group. 

The  synchronizing  bus 
is  a  ring  which  will  be 
automatical!  V  sectional- 
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an  integral  big.  1 — Schematic  diagram  of  27-kv..  bus  connections 

electrical  (original  plan) 

the  nUsorvf  jifiurator  auto-tran.'iforniers,  synchroiiiziiifr 

KToupiiiK'  of  feedor.s  per  section  and  te.«t  and  Kround 
facilitie.'i.  The  da.shed  connections  show  tlie  la.vout  of  the 
last  half  of  the  station  as  iiroposed  in  llic  original  i)lan. 
Tne  nornial  position  of  tlie  lircuit  breakers  is  indicated. 
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Bnated  these  as  far  as  practicable.  The  synchronizing  bus 

is  constructed  from  single-conductor,  lead-covered  cables 
with  the  potheads  forming  the  stationary  bushings  of 
the  disconnecting  type  breakers.  It  was  not  practicable  to 
make  the  group  buses,  the  connections  to  the  feeder  re¬ 
actors  nor  the  connections  between  the  selectors  and  gen¬ 
erator  breakers  of  cable,  as  these  were  a  series  of  short 
jumpers  between  breakers  or  between  breakers  and  re¬ 
actors,  but  they  were  made  of  fully  insulated  copper  rods 
carried  on  insulators.  All  joints  were  taped  and  the  dis¬ 
connecting  contacts  of  the  elevating  breakers  were  in¬ 
closed  in  insulating  barriers.  The  early  reactors  were  of 
the  bare  conductor  concrete  type,  but  the  later  ones  were 
provided  with  turn  insulation.  Barriers  have  been  in- 
j  stalled  to  separate  the  reactors  and  to  close  them  off  from 
I  the  rest  of  the  room,  so  that  there  are  no  live  parts 
exposed  in  the  circuit  breaker  rooms. 

The  self -cooled,  single-phase  auto-transformers  which 
step  up  the  generator  voltage  to  27,600  are  built  with 
potheads  into  which  are  brought  the  lead-covered  cables 
from  the  generators  and  the  27,000- volt  generator  circuit 
breakers.  Ground  and  test  switches  are  provided  with 
potheads  for  the  single-conductor,  lead-covered  cables 
from  the  feeder  reactors  and  the  three-conductor  cables 
leaving  the  station.  The  original  test  hus  was  built  of 
insulated  copper  rod.  but  the  joints  at  the  bushings  of 
the  test  switches  were  left  open,  as  they  would  be  alive 
only  when  a  test  was  in  progress.  Later,  however,  these 
were  inclosed. 

The  27.000-volt  oil  circuit  breakers  are  of  the  General 
Electric  K-130  elevating  type  (Fig.  2),  built  for  vertical 
I  phase  isolation.  The  feeder  breakers  are  of  600-amp. 
capacity,  having  an  interrupting  rating  of  500,000  kva.. 
One  pole  of  27-kv.  isolated-phase  feeder  breaker  while  all  others  have  an  interrupting  rating  of  1,500.000 
breaker  i.s  shown  in  the  disconnected  position  with  kva.  and  ail  ampere  CapacitV  of  1.200.  2, OCX)  or  3,(XX), 

<le,«uli„K  up™,  the  circuit ’to  be  hau<lle<i.  End,  pole 
cer  unit  until  contact  i.s  made  with  the  stationary  of  a  breaker  is  supported  on  Steel  framework  which  is 

r  n.  S:  th^^breSr ■  in  wSu  bS  l^mg  f Him  building  steel  in  the  ceiling,  and  the  operating 

ved  from  screws.  mechaiiism  is  on  the  floor  above  the  top  pole.  The  ])oles 

may  be  lowered  by  means  of  a  pair  of  vertical  screw 


ized  by  circuit  breakers  to  disconnect  the  section  in 
trouble  in  case  of  failure  on  it  or  connections  to  it.  As 
originally  designed,  there  was  one  breaker  between  each 
connection  from  a  generator  to  the  synchronizing  bus  and 
a  failure  would  disconnect  but  one  generator  from  the 
bus  and  not  open  the  ties  to  the  other  generators. 

Generator  buses  are  connected  to  the  synchronizing 
bus  through  automatic  oil  circuit  breakers  and  10  per 
cent  reactors  based  upon  the  generator  capacity.  Feeder 
groups  connected  to  the  generator  hus  when  the  gener¬ 
ator  is  shut  down  are  fed  from  the  synchronizing  bus 
through  this  so-called  generator  reactor. 

Grounding  and  testing  buses  were  installed  with  oil- 
immersed  switches,  so  that  any  feeder  may  be  promptly 
grounded  or  connected  to  the  test  bus.  The  test  buses 
art-  connected  by  cable  to  a  high-tension  test  room,  in 
which  are  located  a  5(30-kva.,  40/80-kv.  testing  trans¬ 
former  for  station  equipment  requiring  alternating-cur¬ 
rent  tests,  a  100.(X)b-volt  full-wave  rectifier  and  a 
l.'^O-kva.  constant-current  transformer  for  burning  down 
cable  faults. 

I'caturcs  of  27 ,000-Volt  Design — Recognizing  that  ex¬ 
posed  live  parts,  especially  in  confined  locations,  are  a  ])o- 
tcntial  hazard  from  accidental  contact  or  ionized  gases 
resulting  from  a  neighboring  failure,  the  design  elimi- 
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Fig.  3 — One  section  of  27-kv.  switch  gallery 

Note  fire  walls,  barriers  and  ventilatiiiK  ducts 


sliatts  from  tin*  o])eratiiig  ])osition  to  a  disconnect  po¬ 
sition.  which  eliminates  separate  disconnects.  The 
breaker  tank  may  he  lowered  still  further,  exj^sins  the 
internal  parts  for  maintenance  or  adjustment.  The 
breaker  may  he  operated  electrically  when  in  the  discon¬ 
nect  ])osition  so  that  full  adjustments  may  he  made  safely, 
hut  the  breaker  cannot  he  raised  or  lowerecl  unless  it 
is  ojX'n. 

The  design  is  similar  in  its  ojxratin^  characteristics 
to  some  of  the  American-manufactured  metal-clad 
switchgear  of  more  recent  design,  except  that  the  buses 
and  disconnecting  contacts  are  not  covered  by  grounded 
metal.  .'\  study  was  made  of  using  metal-clad  switch- 
gear  when  it  became  available  for  the  latter  part  of  the 
station,  hut  the  original  eciuiimient  so  nearly  a])proached 
its  desirable  characteristics  and  the  cost  of  adapting  the 
metal-clad  gear  to  ec|uipment  and  a  building  designed  for 
other  structures  was  so  high  that  the  use  of  the  original 
ef|nipment  was  continued,  d'he  purchase  i)rice  of  the 
equipment  was  somewhat  high  comjiared  with  the  tra¬ 
ditional  cell-mounted  equipment,  hut  the  savings  in  build¬ 
ing.  installation  and  operating  costs  have  amply  justified 
its  installation.  There  are  no  harriers  between  breakers 
or  buses,  hut  it  was  believed,  and  exjierience  indicates, 
that  the  avoidance  of  all  ex])osed  live  parts  and  the  anqde 
supply  of  definite  grounded  structures  precludes  the  like- 
liluxxl  of  the  spread  of  a  failure.  Building  fire  walls 
definitely  segregate  each  bus  section,  so  that  even  a 
serious  failure  would  he  confined  to  one  section  (Fig.  3). 

.\11  27.CXX)-volt  circuits  in  the  station,  from  the  gen¬ 
erator  terminals  to  the  outgoing  feeder  jxithead  at  the 
ground  and  test  switch,  arc  run  on  the  phase-isolation 
])rinciplc.  with  ground  between  conductors  of  different 
phases,  d'hc  conductors  leaving  the  generator  terminals 
are  single-conductor,  lead-covered  cables  in  conduit  cov¬ 
ered  by  concrete.  Each  single-])hase  auto-transformer 
is  in  its  own  brick  compartment  within  the  switch  house 
building  walls,  ventilated  from  outdoors  to  a  ventilating 
shaft  leading  to  the  roof  and  equipix'd  with  an  automatic 
fire  d(X)r  to  close  off  ventilation  in  case  of  fire. 

Breakers  and  reactors  for  each  jihase  are  on  a  separate 
tlix)!'  ( I'ig.  4),  one  above  the  other,  and  cables  passing  by 
the  lower  fl(X)rs  are  carried  along  the  walls  in  conduit  pro- 
ti'cted  by  concrete.  X'entilation  for  each  section  of  each 
floor  is  by  means  of  a  separate  duct  and  the  only  open¬ 
ings  between  phase  n(X)rs  are  the  small  spaces  necessary 
around  the  ojx'rating  shafts  of  the  breakers. 

Control  Room — 'fhe  control  room  for  the  27.000-volt 
hri'akers  is  at  the  to])  of  the  switch  house.  .se])arated  from 
the  turbine  room,  which  of  necessity  is  in  another  build¬ 
ing  on  the  op])osite  side  of  a  i)uhlic  street.  Ivach  gen¬ 
erator  and  each  grou])  of  feeder  breakers  with  their 
.'^electors  is  controlled  from  a  separate  steel  control  cubi¬ 
cle.  The  cubicles  are  arranged  around  an  oval  with  the 
generator  controls  on  one  side  and  those  for  the  feeders 
on  the  other.  \\  bile  .separating  the  controls  on  cubicles 
si‘t  apart  from  one  another  increases  the  equivalent  k*ngth 
of  tlu“  control  hoard,  it  is  believed  that  the  clear  demar¬ 
cation  obtained  by  the  se|)aration  reduces  the  likelihood 
of  error  in  operation. 

Protection — Because  of  the  large  size  of  the  main 
generators  and  the  desirability  of  reducing  system  dis- 
tnrbancx's  or  damage  to  e(|ui])ment  which  might  result 
from  internal  failures  to  a  minimum,  generator  relav 
protection  was  aj)i)lied  which  operates  for  both  failures 
to  ground  and  turn  short  circuits.  As  the  main  auto¬ 


transformers  are  directly  connected  to  the  generators, 
they  were  included  in  the  generator  protective  schemes. 
One  phase  of  a  typical  generator  protective  scheme,  ap- 
l)lied  to  the  first  six  units,  is  shown  schematically  in  Fig. 
5.  Each  phase  of  the  generator  and  the  corresponding 
single-phase  auto-transformer,  including  the  generator 
circuit  l)reaker,  is  protected  by  over-all  dififerential  re¬ 
lays.  In  order  to  protect  against  short-circuited  turns, 
certain  type  grounds  and  other  faults  where  the  magni¬ 
tude  differential  current  of  the  complete  phase  is  small 
the  parallel  ])aths  in  each  phase  of  the  generator  and  auto¬ 
transformer  are  balanced  against  each  other.  Standard 
induction  type  overcurrent  relays  are  used  throughout. 
The  relay  settings  on  the  over-all  ])rotection  are  compar¬ 
atively  high,  due  to  the  inclusion  of  the  auto-transformer, 
while  the  settings  on  the  parallel  conductor  relays  may 
be  made  quite  low  and  fast. 

The  synchronizing  bus,  being  of  cable  and  laid  out  as 
a  ring  with  several  sectionalizing  breakers,  is  protected 
by  a  differential  scheme  (Fig.  6).  Each  synchronizing 
bus  breaker  and  the  two  adjacent  bus-tie  breakers  are  in¬ 
cluded  in  a  differential  relay  circuit,  the  current  trans¬ 
formers  in  each  case  in  the  breaker  bushings  and  beyond 
the  contacts  of  the  breaker  protected.  This  differential 
scheme  functions  correctly  regardless  of  whether  all 
breakers  in  the  section  are  closed. 

In  addition  to  the  differential  i)rotection,  all  synchron¬ 
izing  bus  breakers  are  equipped  with  overcurrent  relays 
which  trij)  these  breakers  in  case  of  a  fault  on  the  short 
generator  bus  and  act  as  back-up  i)rotection  to  the  syn¬ 
chronizing  bus  differential  relays.  The  generator  break¬ 
ers  are  tripi)ed  automatically  only  for  faults  within  tlx 
generators,  auto-transformers  and  connections  and  max 
))e  ojx'rated  manually  should  a  fault  occur  on  the  short 
insulated  generator  bus. 

Selector  breakers  and  feeder  breakers  are  equip]x“d 
with  ovcrcurent  relays  for  clearing  line  faults,  while  tin- 
feeder  breakers  have  overcurrent  ground  relays  in  addi¬ 
tion  for  clearing  ground  faults.  As  feeder  reactor  faults 
may  greatly  exceed  the  Sl^O.CXXI-kva.  feeder  breaker  rat- 
itigs  special  time-current  curves  ( Fig.  7 )  are  u.sed  on  tlx 
selector  and  feeder  breaker  relays  which  allow  the  feeder 
breakers  to  clear  all  feeder  faults  but  tri|)  the  selector 
breakers  before  the  feeder  breaker  in  case  of  reactor 
failure.  The  selectors  also  back  uj)  the  feeder  breaker 
for  feeder  faults  and  will  trip  in  case  the  feeder  breaker 
fails  to  o])en  on  a  feeder  fault. 

Auxiliaries — The  auxiliaries  at  Hudson  Avenue  an 
practically  all  electrically  driven  aixl  as  all  motors  abovi 
50  hp.  in  size,  exce])t  some  of  the  fan  drives,  are  designed 
for  three-])hase.  2,3(X)-volt  operation;  the  layout  of  the 
2,300  volt  auxiliary  circuits  is  a  very  im])ortant  fea¬ 
ture  of  the  electrical  design  of  the  station.  Alternating- 
current  motors  smaller  than  50  hp.  operate  at  440  volt>. 

The  original  design  jxrovided  for  auxiliary  su])])ly  on 
the  group  basis,  with  the  auxiliaries  of  two  units  in  each 
group.  -A  single-line  diagram  of  the  2.3(X)-volt  sup]>b 
circuits  for  the  first  four  units  is  shown  in  Fig.  8.  'I'lx 
Xo.  1  section  supjxlies  auxiliaries  for  units  Xos.  1  and  1 
and  the  Xo.  2  section  supplies  auxiliaries  for  units  Xo-. 
3  and  4.  Three  sources  of  sup|)ly  are  provided  for  each 
group:  A  6.()00-kva..  27.(XX)/2,3(X)-volt  house  traii-- 
former  fed  from  a  27,000-volt  feeder  bus,  a  6,(X)0-kv.'i.. 
25  to  60-cycle  induction-synchronous  frequency  changer 
supplied  from  the  25-cycle  Gold  Street  generating  sta¬ 
tion  and  a  6,000-kva.  house  turbo-generator  set.  The 
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2..i(.K)-volt  load  was  to  be  normally  supplied  by  tbe  house 
transformers,  with  the  house  generators  and  the  tre- 
((uency  changers  floating  on  the  2, 300- volt  system  as  syn- 
chronous  condensers.  Actually  the  house  turbines  are 
not  normally  operated.  Air-core  reactors  are  ])rovided 
to  maintain  approximately  70  per  cent  voltage  on  one- 
half  of  the  auxiliary  motors  for  each  unit  during  short 
circuits  on  the  27,000-volt  feeder  buses  or  in  the  house 
transformers. 

I''.xcepting  the  boiler-feed  pump  motors,  the  adjustable 
>peed  boiler  auxiliary  motors  in  the  first  part  of  the  sta¬ 
tion  are  designed  for  d.c.  operation  and  are  controlled 
hv  the  Ward-Leonard  system.  These  auxiliaries  include 
stoker  motors,  clinker-grinder  motors,  link-grate  motors 


motor-generator  sets  having  2,300-volt  driving  motors 
floating  on  the  control  bus.  The  125-volt  control  power 
is  used  for  all  oil  circuit  breakers,  valve  control  and 
miscellaneous  control  operations. 

Every  effort  has  been  made  in  the  design  of  the  aux¬ 
iliary  suj)ply  etiuipment  and  circuits  to  reduce  the  possi¬ 
bility  of  electrical  failures  and  to  localize  the  effects  of 
failures  which  do  occur.  The  two  ])arts  of  the  2.300- 
volt  auxiliary  buses  and  circuit  breakers  are  installed  on 
different  floors  of  the  switch  house  building.  All  circuit 
breakers  are  metal-clad  truck  type  and  the  buses  are 
made  of  insulated  flat  copper  mounted  witbin  the  steel 
housings  of  the  trucks  and  were  furnished  by  the 
W’estinghouse  com])any.  Connections  between  bus  sec- 
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Fig.  6 — Protective  equipment  for 
typical  section  of  27-kv.  bus 
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Fig.  4 — Section  through  vertically 
isolated  27-kv.  switch  house 

.Vote  rel.itivo  jiositions  of  proiiiul  and 
lt-.st  .«witch  units,  feeder  reactors  and 
circuit  breakers.  All  breakers  are  in 
tile  tlisconnect  position. 


and  some  forced-draft  fan  motors.  There  are  no  in¬ 
duced-draft  fans  on  the  first  three  rows  of  boilers. 

All  2.300-volt  motors  were  designed  for  emergency 
lull-voltage  starting,  but  for  normal  starting  from  tin 
l.ldO-volt  starting  bus  with  automatic  throwover  to  the 
2,3(»0-volt  bus.  At  the  time  the  station  went  into  opera¬ 
tion  it  was  found  feasible  normally  to  start  all  motors  at 
lull  voltage  with  the  exception  of  a  few  1.8()0-h]).  motors 
dii\  ing  boiler  au.xiliary  motor-generator  sets. 

d  he  sui)ply  of  excitation  for  the  main  units  was  de¬ 
signed  upon  the  unit  basis  with  normal  su])])ly  for  each 
uuii  from  its  250-volt  shaft  exciter,  but  connected  to  an 
emergency  su]iply  from  the  station  excitation  bus.  The 
excitation  bus  is  su])])lied  by  a  motor-generator  set  driven 
b;  a  2,300-volt  motor,  with  a  2.(XK)-am]>.-hour  storage 
battery  floating  on  it. 

Control  power  for  the  station  is  sui)plied  at  125  volts 
dc.  from  two  480-am]).-hour  storage  batteries  with 
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Fig.  5 — Relay  protection  for  one 
phase  of  generator  No.  4 

•  ’urront  bal.^nco  protection  i.s  proviilcd 
between  the  two  parallel  paths  of  eacli 
generator  and  the  Kenerators  and  auto- 
transforniers  are  protected  as  a  unit 
by  an  over-all  protective  scheme  be¬ 
tween  the  auto-transformer  output  cir¬ 
cuit  and  the  generator  neutrals.  Simi¬ 
lar  prote<-tion  is  provided  for  all  gen- 
»‘rators  with  the  exception  of  geneia- 
tors  Xos.  7  and  S 
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Fig.  7 — Feeder  and  selector  relays 
timed  to  give  proper  sequence  of 
operation 

I’oint  1  represents  the  maximum  cur¬ 
rent  for  faults  beytmd  feeder  re.actor 
and  point  2  the  minimum  curient  for 
faults  within  reiictors. 


lions  which  arc  not  adjacent  arc  made  by  single-conduc¬ 
tor.  lead-covered  cables  run  in  fiber  ducts  inclosed  in 
concrete.  Hus  reactors  and  connections  are  inclosed  by 
barriers.  The  auxiliaries  are  of  small  enough  relative 
size  and  a  sufficient  number  are  kept  in  ojteration  so  that 
the  loss  of  one  will  not  impair  the  outjiut  of  the  station. 

Tn  the  first  part  of  the  station  each  2. 300- volt  mot<»r 
is  supplied  individually  by  a  truck  type  circuit  breaker 
located  at  the  bus  and  remotely  contnjlled  from  a  push 
button  located  near  the  motor.  Xormally.  all  supply  and 
bus  sectionalizing  circuit  breakers  are  controlled  re¬ 
motely  from  a  low -tension  control  room. 

The  low-voltage  buses  are  inclosed  in  steel  housings 
and  all  supjdy  and  distribution  feeds  are  controlled  by 
dead-front,  safety  type,  (juick-break  knife  switches,  or 
circuit  breakers.  All  2.300-volt  sup])ly  and  sectionalizing 
breakers  are  provided  with  standard  induction  ty])e  over¬ 
current  relays  and  two  sectionalizing  breakers  are  also 


ccluippcd  with  ()  VC  rear  rent  reverse-power  relays.  All 
2, 300- volt  motors  are  {protected  a^tjainst  excessive  over¬ 
load  hy  thermal  overenrrent  relays  and  against  short  cir¬ 
cuit  hv  instantaneous  overcurrent  relays,  mounted  on 
the  truck. 

Protection  on  the  440- volt,  a.c.,  250- volt  and  125-volt 
d.c.  systems  is  provided  by  overcurrent  relays  on  main 
circuits  and  fuses  on  hranclr  circuits.  The  generators 
supj)l\  ing  the  d.c.  buses  are  provided  with  reverse-current 
relays  which  cptickly  disconnect  the  generator  upon  in¬ 
ternal  faults. 

On  the  excitation  supply  for  the  main  units  the  shaft 
exciter,  breaker  and  the  excitation  bus  breakers  are  pro¬ 
vided'  with  reverse-current  relays  which  serve  to  clear 
the  exciter  from  the  field  in  case  of  an  exciter  failure  and 
to  clear  the  bus  from  the  field  in  case  of  a  bus  fault.  In 
this  manner,  the  main  field  sujiply  is  not  interrupted  by 
a  failure  of  either  of  the  two  parallel  sources. 

Modifications  of  original  design 

'Hie  Oiic-JJnc  I^iafiram — When  plans  were  being  made 
for  the  installation  of  the  fourth  unit  it  was  found  that 
the  art  of  turbine,  boiler  and  stoker  manufacture  had  <le- 
veloped  to  such  a  point  that  more  economical  operation 
and  a  lower  station  cost  ]ier  kilowatt  could  he  obtained 
by  installing  an  .SO.tXXTkw.  cross-compound  unit  than  by 
continuing  the  earlier  50.()00-kw.  design.  The  omission 
of  additional  house  turbines,  two  of  which  were  alreadv 
installed,  made  it  possible  to  install  the  larger  units  on 
the  sam(“  centers  planned  for  the  50.000-kw.  units.  Xo 
change  in  the  i)rinci|)al  electrical  circuits  was  necessary, 
except  for  greater  carrying  capacities  of  generator  cables 
and  reactors.  When  1  l().(X)()-kw.  capacity  units  were 
found  more  economical  for  the  fifth  and  sixth  units  it 
became  necessary  to  increase  the  capacity  of  the  gener¬ 
ator.  synchroni/ing  bus  and  .selector  circuit  breakers,  all 
of  which  could  he  put  in  the  same  sjiace  allotted  for  all 
breakers.  It  became  necessary,  however,  to  increase  the 
number  of  feeder  outlets  .and  this  was  accomplished  hv 
hilurcating  the  new  feeders,  using  double  ground  and 
t<‘st  switches  .and  ])l.acing  two  feeders  on  one  automatic 
feeder  breaker. 

'fh{‘  selectioti  of  IfiO.OfK)  kw.  capacity  for  the  two  last 
units  introduced  more  difticult  electrical  inohlems.  d'hese 
were  solved,  however,  by  the  use  of  double-winding  auto- 
tK.anslormers  with  high  re.act.ance  between  the  windings, 
which  reduced  the  current  jier  circuit  to  within  the  rating 
of  hre.akers  of  the  adopted  design  th.at  would  go  in  the 
space  available,  reduced  the  short  circuit  concentrated  at 
any  one  point  very  materially  and  made  possible  a  more 
ttnifornf  distribution  of  machitie  cajtacity  among  the  va¬ 
rious  buses.  R.ather  than  construct  additional  feeder  bus 
.sections  requiring  expensive  building  additions,  existing 
buses  were*  replaced  with  those  of  larger  cap.acity  atid  re- 
.'irranged  and  existing  feeders  were  bifurcated  as  shown 
in  I'ig.  9.  l?y  reducing  the  number  of  synchronizing 
bus  sections  it  was  possible  to  use  two  .synchronizitig 
bus  sectionalizing  breakers  for  generator  breakers  with¬ 
out  iiroviding  space  for  additional  breakers.  The  second 
50.0(K)-kw.  unit  was  connected  to  jiarallel  directly  with  the 
first  and  one  winding  of  a  lf)0.000-kw.  unit  was  con¬ 
nected  in  place  of  the  50.000-kw.  unit.  Similarly,  the 
80.0(XTkw.  unit  was  connected  to  parallel  with  the  third 
50.000-kw.  unit  and  a  winding  of  the  other  l()0.000-kw. 
unit  rejilaced  it.  In  this  way  the  windings  of  the  most 
economical  machines  were  well  distributed  throughout 


the  bus.  making  it  possible  to  connect  all  feeder  groups, 
with  the  exception  of  one  section,  to  cither  one  or  th<‘ 
other  of  the  two  best  machines. 

In  order  to  accomplish  this  it  was  necessary  to  replace 
the  generator  reactors  for  the  first  four  units  with  thosr 
of  larger  current-carrying  capacity.  The  synchronizing 
bus  was  increased  in  capacity  by  changing  pothe.ads  and 
adding  cables.  The  1,200-amp.  selector  breakers  were 
used  for  feeder  breakers  in  place  of  buying  new  600-am]v 
breakers ;  2,000-amp.  synchronizing  bus  and  generator 
breakers  were  used  to  replace  the  1.200-amp.  selector 
breakers,  and  3.000-amp.  generator  and  synchronizing 
bus  breakers  were  purchased.  Three  of  the  bus  section^, 
which  originally  supplied  single  feeders,  were  equipjK-d 
with  bifurcated  feeders,  by  replacing  bus  copper,  feeder 
cables  and  reactors  with  those  of  greater  current-carrying 
capacity  and  replacing  the  single  ground  and  test  switches 
with  double  units.  The  synchronizinig  bus  is  now  ojjcr- 
ated  with  two  sectionalizing  breakers  open  and  tbe  bu" 
in  two  sections  during  pericKls  of  ]x?ak  capacity  so  as  to 
kec])  the  short  circuits  within  the  breaker  ratings. 

While  the  original  ground  and  test  switches  had  no 
disconnect  switches  in  the  feeder  circuit,  interlocked,  oil- 
immersed  disconnects  were  incor|x)rated  in  the  double 
units,  so  that  either  branch  of  a  bifurcated  feeder  can  be 
put  into  service  with  the  other  disconnected.  The  discon¬ 
nects  are  not  designed  to  be  opened  or  closed  under 
load :  tbe  feeder  circuit  breaker  is  opened  and  the  feeder 
grounded  before  the  disconnects  are  operated.  S])ecial 
breakers  with  adequate  closing  capacity  have  been  added 
to  the  test  bus  so  that  a  feeder  may  be  connected  to  the 
test  bus  and  then  safely  grounded  even  though  there  may 
be  back-feed  of  large  capacity.  The  test  bus  itself  was 
made  metal  clad  as  an  additional  safety  feature. 

Protection — The  same  fundamental  ])rotective  schemes 
have  been  followed  in  the  last  half  of  the  station  except 
for  a  few  detailed  changes  necessary  in  connection  with 
bus  rearrangements.  On  the  two  last  generators  the 
protective  scheme  (Fig.  10)  consists  of  over-all  ])rot('c’- 
tion  only,  ])ercentage  differential  relays  being  used,  as  it 
was  more  flifficult  to  .secure  balanced  conductor  protec¬ 
tion  on  the  generator  and  impracticable  on  the  auto¬ 
transformer. 

'Phe  bifurcation  of  feeder  i)ositions  made  desirable  the 
use  of  current  differential  relays  on  each  ])air  of  feeders 
to  indicate  on  which  branch  a  fault  has  ()ccurred,  as  a 
means  toward  the  quick  restoring  of  service  on  the  un- 
alTected  branch.  I’resent  ])lans  indicate  the  desirability 
of  installing  sej)arate  overcurrent  relays  on  each  branch 
of  some  of  the  bifurcated  feeder  ])ositions  to  have  l(»\v 
current  and  short  time  settings  and  trip  the  feeder  circuit 
breaker  more  promptly.  As  they  will  be  installed  be¬ 
yond  the  reactors  they  will  be  unaffected  by  reactor  faults. 

The  automatic  2,3(X)-volt  feeder  breakers  of  the  aux¬ 
iliary  supply  are  provided  with  overcurrent  relays  for 
short-circuit  protection.  Each  2.3(X)-volt  motor  is  pro¬ 
vided  with  thermal  overcurent  relays  which  serve  to  ring 
an  alarm  upon  overload. 

Changes  to  Auxiliary  Suf'f'ly — With  the  installation  of 
unit  X"o.  5  at  Hudson  Avenue  still  greater  sectionalizing 
was  made  in  the  layout  of  the  2,3(X)-volt  auxiliary  supply 
circuits.  The  auxiliaries  of  each  unit  are  normally  sup¬ 
plied  (  Fig.  9)  from  tertiary  windings  in  the  auto-trans- 
formers  of  the  main  generators  with  an  automatic  throw- 
over  to  a  second  source  known  as  the  “common  bus." 
These  common  buses,  fed  by  two  house  transformers. 
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Fig.  8 — Auxiliary  supply  circuits  for  first  four  units 

Three  sources  of  supply  afforded  each  >rroup 


;ire  provided  as  a  normal  suitply  for  starting  as  well  as 
for  emergency  operations.  The  house  turbines  can  he 
Connected  to  the  common  bus  for  emergency  starting. 

.\s  the  oiK'ration  of  a  row  of  boilers  is  not  directly 
associated  with  the  oiteration  of  the  corresponding  tur¬ 
bine  unit  the  normal  supitly  for  the  au.xiliaries  of  each 
row  of  boilers  is  divided  between  two  turbines;  that  is. 
half  the  auxiliaries  for  Xo.  5  row  of  boilers  are  fed  from 
.\o.  5  auto-transformer  tertiary  and  half  from  Xo.  () 
auto-transformer  tertiary,  and  similarly  the  boiler  aux¬ 
iliaries  for  Xo.  6  row  are  divided  between  Xo.  5  and 
Xo.  6  units,  d'he  same  division  occurs  between  the 
M‘venth  and  eighth  units.  Some  of  the  auxiliaries  which 
serve  the  ])lant  as  a  whole  are  fed  directly  from  the 
einnmttn  hu.ses. 

'File  two  house  transformers  su]i])lying  the  common 
buses  are  supplied  from  feeder  buses,  and  in  addition 
one  transformer  may  he  supplied  from  the  6()th  .Street 
generating  station,  the  substation  ring  fec'der.  or  from  a 
tie  to  the  Xew  'I'ork  hklison  .System,  in  case  of  a  com- 
]>li‘te  station  shut-down. 

'Fhe  forced-  and  induced-draft  fans  on  the  fourth 
row  of  boilers  are  driven  by  slip-ring  motors,  hut  on  the 
last  half  of  the  station  the  fans  are  e(juip|)ed  with  mov¬ 
able  \anes  which  permit  efticient  control  of  fan  output 
111  conjunctioji  with  single-  or  nudtiple-speed  stpurrei- 


cage  induction  motors.  Forced-draft  fans  for  each  row 
of  Ixulers  feed  a  common  air  duct  and  single-speed 
motors  are  used.  Two  induced-draft  fans  are  provided 
for  each  boiler  and  two-  and  three-s])eed  motors  are  used. 
The  .stoker  drives  for  the  last  two  rows  of  boilers  are 
provided  by  Hele-Shaw  hydraulic  motors,  which  are 
supplied  from  high-pressure  oil  systems.  The  drives  for 
other  auxiliaries  are  similar  to  those  used  cm  the  original 
installation. 

I'he  supply  for  individual  auxiliary  motors  was  laid 
out  on  a  group  basis,  one  automatic  truck  breaker  and 
feeder  supjdying  several  2.300- volt  motors.  .Auxiliaries 
are  distributed  so  that  the  failure  of  a  feeder  does  not 
cause  a  serious  disturbance,  hut  the  effect  is  distributed 
among  auxiliaries  of  different  tyiH-.  Kach  motor  is 
provided  with  a  hand-operated  oil  switch  located  near 
the  motor.  On  the  two  last  units  the  three-speed 
induced-draft  fan  motors  are  controlled  by  electrically 
driven.  cam-o]>erated  oil  circuit  breakers. 

Experience  in  Operation — The  operation  of  the 
equipment  has  been  eminently  satisfactory,  with  no  seri¬ 
ous  electrical  failures.  Two  or  three  pothead  failures 
and  a  few  reactor  failures  due  to  foreign  materials  in 
them  have  been  about  the  extent  of  the  trouble,  and  in 
Anly  (die  case  has  the  failure  sjiread  to  any  other  device. 
In  that  case  the  failure  of  a  large  generator  reactor  that 
was  badly  burned  in  the  failure  resulted  in  slight  burning 
(di  an  adjacent  hare-conductor  reactor.  .Some  of  the 
bu.->  insulation  was  scorched,  hut  did  not  fail.  The  fail¬ 
ure  did  not  spread  any  further.  Leaks  in  the  salt-water 
cooling  tulx's  of  one  of  the  generators  were  not  dis¬ 
covered  until  enough  moisture  had  been  carried  along 
by  the  windage  to  cause  a  flashover  of  the  tai)ed  terminals 
outside  the  generator  hut  within  the  air  duct.  'Fhe  ma¬ 
chine  was  cleared  automatically,  with  no  damage  to  the 
machine,  and  only  a  slight  burning  of  the  connecticdis. 

'Fhe  operation  and  maintenance  of  the  breaker  ecpiip- 
ment  has  been  well-nigh  ideal.  .Such  adjustments  as  are 
being  re((uired  are  (piickly  and  safely  made.  'I'he  ground 
and  tot  switches  have  been  well  worth  the  cost  in  j)er- 


Fig.  9 — 27-kv.  and  auxiliary  supply  circuits  for  completed  station 

( >iic  27-k\'.  fccilci-  (III  each  Im.s  .vcctioii  is  sliowii  complete 
to  indicate  location  of  single-  and  duplex-feedef  cifcuits 
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Fig.  10 — Relay  protection  for  one 
phase  of  generator  No.  7 

('onipkdo  protection  i.s  provided  for  tiie 
generator  and  aiito-transfornier  by  an 
over-all  diflerential  protective  schetne 
between  the  auto-tran.sformer  output 
(  irciiits  and  the  generator  neutral. 
.'Similar  protection  is  jirovided  on  nen- 
erator  No.  8. 


•1/dv  2/.  7932— KLIT'TRICAL  WORLD 


899 


mitting  pronij)t  and  safe  grounding  and  testing  of  feed¬ 
ers.  Since  the  installation  of  the  network  they  have 
become  of  still  greater  value  in  making  it  possible  to 
force  out  a  network  switch  that  failed  to  trip  on  single- 
phase  ground  failure  of  the  feeder  or  its  hack-feed 
charging  current. 

The  scheme  of  auxiliary  supply  has  been  highly  suc¬ 
cessful.  While  the  maintenance  of  some  of  the  individ¬ 
ual  motor  switches,  especially  those  used  for  frequent 
])ole  changing  of  large  motors,  has  been  somewhat  higher 
than  anticipated,  and  there  have  been  a  few  motor  fail¬ 
ures  from  one  cause  or  another,  the  general  results  have 
been  very  satisfactory.  While  the  oj)eration  of  the 
simpler  a.c.  motors  for  fan  drive  has  not  been  quite  as 
convenient  as  the  Ward-Leonard  drive  of  the  first  in¬ 
stallation,  the  higher  installation  cost  and  lower  efficiency 
of  the  earlier  drive  cannot  be  justified.  The  operation 
of  the  simpler  drive  has  proved  entirely  i)racticable  and 
economical. 

In  reviewing  the  general  operation  of  the  station,  it 
is  the  firm  belief  of  the  designers  that  the  same  general 
j)rinciples  of  sectionalizing  and  eliminating  exposed  live 
parts  would  be  followed  in  a  new  station,  probably  carry¬ 


ing  still  further  the  objectives  of  simplicity  and  segre¬ 
gation  so  as  to  approach  even  closer  the  ideal — impossi¬ 
bility  of  a  complete  system  outage. 

T 

Japan  Has  4,193,623  Kw. 

Electric  and  railway  company  plants  in  Japan  have  a 
capacity  of  3,188,452  kw.,  individual  industrial  plants 
1,005,171  kw.,  making  the  total  of  all  kinds  of  electrical 
installations  4,193,623  kw.  The  statistics  are  taken  from 
the  Financial  and  Economic  Annual  of  Japan  for  1931. 
Public  utility  plants  number  774,  those  of  individual  in¬ 
dustrial  companies  5,542;  the  total  is  6,317.  The  aver¬ 
age  rating  of  the  second  group  is  therefore  much  smaller 
than  of  the  first. 

From  this  it  would  appear  that  the  4,143,000  kw. 
credited  to  Japan  in  the  Electrical  World  of  January 
2,  1932,  on  page  59,  covered  all  plants,  not  only  utilities 
as  there  indicated,  although  the  information  was  obtained 
from  the  best  available  sources.  The  incident  illustrates 
the  difficulty  of  assembling  statistics  from  foreign  coun¬ 
tries  that  are  truly  comjiarable. 


T  T  T 


Combination  Vapor-Incandescent  Lighting 
for  Philadelphia  Showroom 


With  the  development  of  low-voltage  mercury-vapor  tubes  operating  at  com¬ 
paratively  high  current,  a  large  luminous  output  is  ])ossible  without  attendant  heat 
and  glare  and  illumination  intensities  may  be  raised  beyond  levels  now  considered 
practical  with  ])erfect  comfort.  This  is  demonstrated  by  a  recent  installation  in  tbe 
new  sbowroom  of  tbe  Pbiladelpbia  Gas  Works.  Each  fixture  combines  one 
450-watt  mercury-vapor  tube  with  four  300-watt  and  four  60-watt  incandescent 
lamps.  The  resultant  illumination  is  reported  to  be  comparable  to  daylight  at  its 
best,  having  much  the  same  color  characteristics  and  high  intensity ;  the  inherent 
diffusion  is  so  great  that  no  uncomfortable  effects  are  produced.  The 
wide  range  of  colors  in  the  room — 
walls,  rugs,  and  merchandise — retain 
their  natural  tones. 

To  the  lighting  engineer  this  com¬ 
bination  light  source  affords  a  new 
tool  fraught  with  many  possibilities, 
awaiting  only  his  touch  to  put  it  to 
new  and  untried  uses.  To  the  mer¬ 
chant  it  afifords  new  possibilities  in 
dis])laying  goods.  To  the  fixture  de¬ 
signer  and  architect  it  affords  un¬ 
limited  opjiortunities  for  design  and 
aesthetic  effects  not  only  in  fixtures 
but  concealed  lighting.  To  the  utility 
the  combination  of  low-voltage  bigh- 
intensity  gaseous  tubes  with  incan¬ 
descent  lamps  greatly  extends  the 
practical  use  of  high  intensities  and 
corresponding  loads.  To  the  pur¬ 
chaser  of  merchandise  it  shows  arti¬ 
cles  in  their  natural  colors  and 
minutest  details. 

The  lighting  unit  was  developed  by 
.•\.  .\.  Hrainerd,  Philadelphia  bdectric 
Company,  and  executed  by  Horn  & 

Prannen.  Philadelphia. 
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Revenue  Moves  Parallel  with  1931 


IX  ACCORDANCE  with  the  usual  change  at  this 
time  of  the  year  electric  light  and  power  company 
revenues  in  March  were  lower  than  in  February. 
$168,280,000  against  $175,110,000.  Compared  with 
corresponding  months  in  1931  the  percentage  of  change 
for  January,  February  and  March  has  varied  only 
slightly,  the  decrease  in  each  month  being  around  4  per 
cent,  according  to  returns  received  and  compiled  by  the 
Klectrical  World.  The  revenue  here  considered  is 


Table  I — Energy  Output  of  Central  Stations  in  the  United  States 

Compared  with  Correspondinc  Month  of  Previous  Year 
'  (ienerate<l,  Thousands  of  Kw.-Hr  * 


Month  , 

Total  1 

Hydro 

Fuel 

Purchased  1 

for  Resale 

Generated 

'Per  Cent! 
1  . 

Generated  | 

Per  Cent, 
Inc. 

Generated  j 

Per  Cent 
Inc. 

Tlums.  1 
Kw.-llr.  1 

iPer  Cent 

1  Inc. 

December . I 

7,339,892  | 

—3.5 

2,574.861  i 

t  17.8  1 

1  4,765,031  1 

—  12.0 

1.957.000  1 

—  1.6 

1932  1 

January . 

7,082,464  i 

1  —5.4 

1  I 

2.929,308  ; 

1 

+  31.9 

t 

4,153,156 

—21.1 

1,985.000 

-1.0 

February . i 

6,528,429  | 

—3.3 

2.791,951  1 

+  36.4 

3.736.478 

20.6 

1.874.000 

-3.0 

March . 1 

6.823,787  1 

1  —8.1 

2.928.351  1 

+  17.6 

i  3,895.436 

—21.1 

:  1.884.000 

-r6.9 

gross,  including  receipts  from  other  companies  for 
energy  for  resale.  As  the  chart  shows,  it  is  still  some¬ 
what  above  the  average  for  corresponding  months  in  the 
jireceding  five  years. 

Operating  and  maintenance  ex|)enses,  not  including 
such  items  as  taxes  and  allowance  for  depreciation,  were 
cut  more  sharply  than  revenue,  the  decrease  from  March, 
1931,  being  7.6  per  cent.  As  a  result  the  net  earnings  are 
down  by  less  than  2  per  cent,  which  in  the  light  of 
present  conditions  is  a  remarkably 
gf)od  showing.  The  decrease  in 
energy  production  was  relatively 
greater  than  in  revenue.  Compared 
with  1931  the  March  output  decreased 
8. 1  ])er  cent ;  average  daily  produc¬ 
tion  was  about  2  per  cent  less  than  in 
February,  though  the  total  was  5  i)er 
cent  greater.  Production  from  water 
jx)wer  continues  at  a  higher  and  from 
fuels  at  a  lower  level  than  a  year  ago, 
the  changes  in  per  cent  being  17.6 
and  21.1,  respectively. 

Only  one  geograpliical  region.  New 
England,  had  a  greater  revenue  than 
in  1931,  reporting  an  average  rate  of 
increase  6f  1.0  per  cent.  The  decline 
in  the  Southwest  and  in  the  mountain 
region  exceeded  7  per  cent.  All  sec¬ 
tions  reported  less  revenue  than  in 
February.  This  was  a  normal  seasonal 
change,  to  be  ascribed  mainly  if  not 
wholly  to  smaller  energy  consumption 
for  lighting.  The  least  decrease,  1.6 
[)er  cent,  occurred  in  New  England. 

With  a  few  exceptions  the  energy 
nited  States  output  was  greater  than  in  February. 

but  in  only  one  region,  the  West 
North  Central,  did  it  equal  that  of 
March,  1931.  In  the  central  industrial 
Purchasp<i  for  Resale  area  and  in  regions  responsive  to  con- 

_ ditions  in  the  oil-producing  and  metal- 

■nt  Thous.  Per  Cent  mining  industries  the  decrease  was 

_ marked  (Table  III).  In  the  Middle 

I  Atlantic  States  production  was  3.2 

6  L87C000  -3  0  l>er  cent  under  that  of  1931,  or  about 

I  ;  1.884,000 _ -f-6  9  same,  relatively,  as  was  reported 

ff)r  Februarv. 


Table  II — Regional  Operations,  Revenue,  Energy  Output,  in  March,  19^2 

Compared  with  Corresponding  Month  of  Previous  Year 


Region 

1 

Inergy  Generated,  Thousands  o 

'  ivw  -Hr.* 

Revenue 

Total 

Hydro 

Fuel 

Thousands 
of  Dollars 

Per  C  ent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generatetl 

Generated 

Per  Cent 
Inc. 

1  nifed  States .... 

168.280 

—4.3 

6.823.787 

—  8.  1 

2,928.351  -r-17.6 

3,895.436 

—21.  1 

New  l^iiglund . 

18,400 

+  1.0 

455.310 

—  111 

237.726  +28.4 

217.584 

-33.4 

■Middle  Atlantic .... 

45,690 

—2.6 

1. 774. 016 

—  3.2 

549,141  +18.2 

1,224.875 

—  10.  5 

J-ast  North  Central. 

39,330 

—4.5 

1,602,201 

—  11.3 

207,254  +50.5 

1.394.947 

—  16.4 

'Vest  North  Central 

13,990 

—5.0 

4t)0,439 

+  0.2 

164.232  +71.2 

296.207 

—  18.  5 

South  Atlantic . 

18,130 

—2.7 

837,735 

—  4.5 

537,828  +24.7 

299.807 

—32.9 

bast  South  Central.. 

5,650 

—6.  1 

300,126 

-13.1 

255,320  —13.8 

44.806 

—  8.7 

''  eet  South  C entral . 

8,960 

—7.  7 

306.857 

—  12.2 

22.379  +  112.0 

284,478 

—  16.0 

•Mountain . 

3,970 

—7.  2 

209.287 

—  17.3 

158,171  —19.5 

51.116 

-'3 1 

I^acific . 

14,160 

—  4.4 

877,916 

—  11.1 

796,300  1  +18.7 

81.616 

—  17.3 

Table  III — Central-Station  Financial 
Operations  in  the  United  States 

Comparer!  with  Corresponding  Month  of  Previous 
Year 


Total  Gross  Revenue^ 
jfrom  Sale  of  Energy*| 

.Total  Operating  and 
.Maintenance 
\  Expense! 

1931 

[Thousands 

Per  Cent 
Inc. 

1931 

Thousands  i 

Per  ('ent 
Inc. 

Dec  .  j 

1932 

$184,870 

—  3.7  : 

i  $79,510  1 

—  2.9 

Jan . 1 

188,010 

—4.5  ! 

1  73,940  i 

1  —6.3 

Feb . 

175,1 10 

—3.9 

71.190 

—6.  1 

March .  .  ^ 

168.280 

—4  3  i 

70.690  1 

f  —7.6 

*Ry  courtesy  of  U.  S.  Geological  Survey,  with  deductions  for  operations  not  regarded  as  central-station 
operations. 


♦.\ggregate  gross  revenue  from  consumers  and  from 
other  utilities  for  energy  for  resale,  involving  a  certain 
amount  of  duplication. 

1  Do  not  include  interest,  taxes,  depreciation  or  sink¬ 
ing  fund,  with  some  unavoidable  exceptions. 
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N.E.M.A. 

Adopts  Unemployment  Plan 


Individual  manufacturers  may  adopt 
plan. 

Normal  and  emerscncy  contributions 
by  employer  and  employees. 

Policies  division  approves  outline. 

F(  )LL(  )\\'[  .\(  i  the  ])resentati()n  of  the  Swope  plan 
last  year,  an  executive  committee  of  the  National 
h'lectrical  Manufacturers'  Association  pre])ared  a 
detailed  mutual  unemployment  ])lan  which  was  ])resented 
to  the  policies  division  this  week  at  the  Hot  Springs 
meeting.  'I'he  ])lan  was  a])])roved  and  several  manu- 
facttirers  will  try  to  place  it  in  operation  soon.  This  is 
the  first  organized  industry  group  to  develop  such  a  plan 
for  the  benefit  of  its  industry.  The  details  of  the  plan 
are  as  follows: 

liVujihUity 

1.  Any  em])loyec  receiving  normal  wage  or  salary  of 
not  more  than  $2.50()  ])er  year,  with  continuous  service 
with  the  company  of  one  year,  is  eligible  for  participation 
for  such  period  as  his  normal  wage  or  .salary  does  not 

exceed  $2,500  jier  year  in  the  -  Company 

Cnem])loyment  lienefit  Plan  (hereinafter  called  the 
■*l>lan")  and  may  by  agreement  in  writing  participate  in 
the  plan.  Any  employee  having  elected  to  participate  in 
the  plan  may  thereafter  resign. 

Xontial  Enif'Ioycc  Contributions 

2.  F.verv  employee  participating  in  the  plan  shall  iiay 
into  a  trust  created  by  the  comjiany  for  the  benefit  of 

said  employees,  to  he  known  as  the - Company 

Cnem]iloyment  lienefit  Plan  Trust  (hereinafter  referred 
to  as  the  “trtist").  1  per  cent  of  his  actttal  weekly  or 
monthly  earnings  for  five  years  after  the  beginning  of 
his  participation,  or  for  such  shorter  or  longer  period  as 
may  lie  determined  from  time  to  time  by  the  administra¬ 
tors  of  the  jilan,  hut  only  .so  long  as  such  earnings  are 
50  per  cent  or  more  of  his  average  normal  full  time 
weekly  or  monthly  earnings.  These  normal  contribu¬ 
tions  shall  cease  in  abnormal  times  of  unenii)loyment.  as 
outlined  in  .Article  18  hereof. 

Xonnal  Coinf^any  Contributions 

2.  The  company  will  contribute  to  the  trust  an  amount 
e(iual  to  that  contrihtited  by  the  participating  employees, 
siich  contributions  to  he  made  at  such  times  as  the  ad¬ 
ministrators  may  determine. 

Contribution  When  Coinf'ony  Regularizes  Employment 

4.  1  f  the  company  regularizes  and  guarantees  em])loy- 
ment  for  at  least  50  per  cent  of  the  normal  wage  or  .salar\- 
paid  each  year  to  employees  partici])ating  in  the  plan, 
the  contribution  of  the  company  for  such  emi)loyees  need 


not  he  made,  hut  such  employees  will  continue  to  pa\ 
into  the  trust  1  per  cent  of  their  actual  weekly  or  monthly 
earnings,  which  amount  shall  he  set  aside  as  a  s])ecial 
fund  for  the  benefit  only  of  such  jiarticipating  emplovee>. 
If  an  employee  participating  in  this  special  fund  leavi-- 
the  company  or  dies,  the  amount  to  his  credit  in  the 
s])ecial  fund,  plus  interest  at  the  average  rate  earned  by 
the  special  fund,  shall  he  paid  to  him  or  his  benefi¬ 
ciaries,  as  the  case  may  he. 

Payments,  Loans  and  Repayments 

5.  Three*  ])er  cent  of  the  normal  contributions  paid 
into  the  trust  by  ])articipating  emjdoyees  and  an  equal 
amount  contributed  to  the  trust  by  the  company  may  he 
considered  by  the  administrators  as  available  for  payment 
to  employees  or  former  employees  in  need,  as  ])rovide(l 
for  in  Article  7  hereof.  Twenty-seven  per  cent  of  such 
normal  contributions  and  27  per  cent  of  the  contribu¬ 
tions  made  by  the  com])any  may  he  considered  by  the 
administrators  as  available  for  making  loans  to  partici¬ 
pating  employees  as  provided  for  in  Article  8  hereof. 
The  balance  of  the  normal  contributions  of  the  jxartici- 
pating  emj)loyces  and  the  company,  together  with  all 
emergency  contributions  paid  into  the  trust  and  all  inter¬ 
est  thereon,  less  any  e.xpenses  of  conducting  the  ])lan. 
shall  be  made  available  by  the  trustee  or  trustees  for  un¬ 
employment  payments  as  specified  herein. 

6.  No  unemployment  payments  from  the  normal  con¬ 
tributions  paid  into  the  trust  by  participating  employees 
or  the  conqiany  are  to  l)c  made  from  the  trust  for  at 
least  six  months  after  its  creation,  and  thereafter  only  to 
employees  who  have  made  their  normal  contributions  for 
at  least  six  months. 

7.  Payments  to  any  employee  or  former  employee  of 
the  company  who  is  in  need  will  he  considered  by  the 
administrators,  and  after  investigation  payment  will  he 
made  in  such  amount  and  for  such  ]ieriod  as  may  he  a])- 
l)roved  by  the  administrators. 

8.  The  administrators  are  authorized  to  make  lotins 
to  those  em])loyees  who  have  been  contributing  to  the 
trust  for  six  months.  Such  loans  may  he  made  in 
amounts  not  exceeding  $200  each,  with  or  without  inter¬ 
est.  as  may  he  determined  by  the  administrators. 

9.  Repayments  of  loans  shall  be  made  to  the  trust  in 
such  manner  and  at  such  times  and  in  such  amounts  as 
the  administrators  may  recpiire. 

Unemployment  Payments 

10.  The  administrators  will  define  unemployment, 
d'he  following  is  a  suggested  definition :  Unemployim  nt 
commences  when  a  participating  employee  is  temjiora- 
rily  laid  off  because  of  lack  of  work.  Unemployment 
ceases  when  such  employee  is  offered  work  within  the 
company  capable  of  being  performed  by  him.  at  a  rate  of 
compensation  not  less  than  the  regular  rate  normally 
paid  for  such  work,  that  will  result  in  earnings  of  at 
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least  50  i)er  cent  of  liis  average  normal  full-time  earnings 
niul  not  less  than  his  weekly  unem])loyment  ])ayment. 
'I'emporary  work  outside  the  company  shall  not  ])revent 
a  participating  employee  from  receiving  part-time  unem¬ 
ployment  payments,  hut  such  payments  can  only  he  made 
after  investigation  hy  and  with  the  approval  of  the  ad¬ 
ministrators. 

1 1 .  W  hen  a  participating  employee  is  given  notice  of 
temporary  lay-off  hy  the  company  notice  shall  also  he 
given  to  the  administrators. 

12.  For  the  fir.st  two  weeks  of  unemployment  there 
shall  he  no  payment  from  the  trust  to  a  participating  em¬ 
ployee. 

\^.  After  the  fir.st  two  weeks  of  unemployment  ])ay- 
ment  to  a  ]iarticipating  employee  will  be  made. 

14.  Unem])loyment  j^ayments  to  a  participating  em- 
ployee  shall  l)e  ai)proximately  50  per  cent  of  his  normal 
average  earnings  for  full  time,  hut  in  no  case  more  than 
.S20  jier  week. 

1  5.  Payment  to  any  individual  participating  employee 
of  uneni])loyment  benefits  shall  continue  for  the  period 
of  unemployment  determined  hy  the  administrators,  hut 
in  no  event  for  more  than  ten  weeks  in  any  twelve  con¬ 
secutive  months.  ])rovided.  however,  that  during  the 
period  of  an  unemi)loyment  emergency  j^ayments  to  par- 
ticijiating  enijiloyees  shall  he  made  for  such  time  and  in 
such  amounts  as  the  administrators  shall  determine. 

16.  When  because  of  lack  of  work  a  participating  em¬ 
ployee  is  w(*rking  ])art  time  and  within  the  period  of 
thirteen  weeks  immediately  preceding  has  lost  time  ef|uiv- 
alent  to  two  weeks  normal  full  time,  he  will  he  eligible 
for  ])ayments  from  the  trust  amounting  to  the  difference 
between  the  amount  he  is  receiving  as  wage  or  .salary 
from  the  company  and  the  maximum  he  would  he  en¬ 
titled  to  for  unemployment  benefits  as  herein  outlined 
and  as  provided  for  from  time  to  time. 

17.  Wdien  an  unemployment  emergency  has  been  de¬ 
clared  and  emergency  contributions  are  being  made  and 
when  the  amount  received  from  normal  contributions  has 
been  expended  and  the  only  moneys  available  for  dis¬ 
tribution  arise  from  emergency  contributions,  the  admin¬ 
istrators  shall,  in  their  .sole  discretion,  determine  to  whom 
and  in  what  amounts  and  for  what  periods  of  time  any 
pa\inents  shall  he  made. 

When  Xoniuil  Contributions  Cease 

18.  Wdien  ])articipating  employees  are  temporarily  laid 
ntf.  or  are  working  part  time,  and  weekly  unem])loyment 
payments  from  the  trust  amount  to  2  per  cent  or  more 
of  the  normal  average  weekly  earnings  of  all  of  the 
participating  employees  (as  of  the  preceding  (juarter 
ended  March  31.  June  30,  September  30  or  December 
51  ).  the  administrators  shall  notify  the  comi>any  of  this 
fact  and  thereupon  normal  payments  hy  participating 
employees  provided  for  in  Article  2  shall  cease.  There¬ 
after  the  administrators  shall  notify  the  company  weekly 
of  the  amounts  of  the  payments  made  from  the  trust  and 
the  ratio  of  such  payments  to  the  normal  average  weekly 
earnings  of  all  participating  employees. 

Emergency  Contributions 

19.  The  company  agrees  upon  receipt  of  the  notifica¬ 
tion  provided  for  in  the  preceding  Article  18  to  declare 
that  an  unemployment  emergency  has  arisen,  and  there- 
aftrr  and  so  long  as  weekly  unemployment  payments 
from  the  trust  amount  to  2  per  cent  or  more  of  the 


normal  average  weekly  earnings  of  particii)ating  enudoy- 
ees  the  following  emergency  contributions  .shall  he  made 
to  the  trust : 

(a)  From  all  those  employed  hy  the  comjxiny  at  the 
particular  works  where  an  unemployment  emergency  has 
been  declared  and  receiving  50  |K‘r  cent  or  more  of  their 
normal  average  full-time  earnings,  1  per  cent  of  such 
earnings.  This  includes  all  the  clerical  and  sui>ervisory 
staff,  and  all  officers  of  the  company  connected  with  the 
l)articular  works. 

(b)  All  the  general  and  district,  commercial,  general 
manufacturing,  engineering  and  administrative  employ¬ 
ees  of  the  company  at  all  works  and  offices  in  the  United 
States  not  on  a  particular  works’  payroll  shall  contribute 
such  proportion  of  1  per  cent  as  is  determined  hy  the 
ratio  of  the  number  of  participating  employees  of  the 
works  at  which  an  emergency  exists  to  the  total  number 
of  eligible  employees  of  all  works  of  the  company. 

fc)  The  company  will  contribute  to  the  trust  an 
amount  equal  to  that  contributed  by  the  emi)loyees  of 
the  company  as  provided  in  this  article. 

(d)  The  method  of  collection  of  emergency  contri¬ 
butions  shall  he  in  accordance  with  instructions  issued 
hy  the  comptroller  of  the  company. 

Xonnal  Contributions  Resumed 

20.  .‘\.s  soon  after  an  unemployment  emergency  has 
been  declared,  as  weekly  unemployment  pa\  inent.s  made 
hy  the  trustee  or  trustees  amount  to  less  than  2  jier  cent 
of  the  normal  average  weekly  earnings  of  participating 
employees,  the  administrators  shall  so  notify  the  company 
and  the  company  shall  thereupon  declare  the  unemjiloy- 
ment  emergency  terminated.  After  an  unemployment 
emergency  has  terminated  normal  contributions  to  the 
trust  from  the  participating  employees  and  the  company 
shall  be  resumed  in  the  manner  provided  in  Articles  2 
and  3.  After  a  participating  employee  has  received 
})ayments  from  the  trust  in  time  of  unemployment,  the 
administrators  shall,  after  his  return  to  work,  and  after 
considering  the  condition  of  the  trust  and  the  length 
of  time  he  has  been  a  participating  employee  before  re¬ 
ceiving  such  payments,  decide  whether  he  shall  again 
he  called  upon  to  pay  into  the  trust  the  amount  of  such 
])ayments  and  the  length  of  time  they  shall  continue. 

Payments  IV hen  Employees  Leave,  Die  or  Resign 

21.  When  a  participating  employee  leaves  the  company 
for  any  reason  or  dies  the  trustee  or  trustees  of  the  trust 
shall  pay  to  him,  if  living,  or,  if  not  living,  to  the  bene¬ 
ficiary  or  beneficiaries  designated  hy  him  in  a  writing 
filed  with  the  trustee  or  trustees,  or,  in  default  of  such 
designation,  to  his  estate,  an  amount  to  he  determined  as 
follows : 

From  his  normal  contributions  will  he  deducted  any 
jiayments  made  to  him.  If  at  the  works  where  he  was 
employed  the  plan  has  a  net  operating  loss  (arising  from 
other  than  receipts  and  repayments  of  normal  contribu¬ 
tions)  his  pro  rata  share  of  the  loss  will  then  he  deducted 
and  the  balance  shall  he  paid  as  above  provided.  Xo  pay¬ 
ment  will  he  made  until  any  loan  has  been  repaid. 

22.  Employees  who  become  participators  in  the  i)lan 
and  thereafter  voluntarily  resign  from  the  plan  will  re¬ 
ceive  no  refund  or  re])ayment  until  they  leave  the  employ 
of  the  company,  at  which  time  their  ])ro  rata  share  will 
be  comjnited  and  paid  as  provided  in  Article  21. 

23.  W  hen  amounts  are  paid  in  accordance  with  Articles 
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21  and/or  22  an  e(|ual  amount  shall  he  ])aid  to  the  com- 
jjany. 

24.  Certification  of  the  amount  due  to  a  participating 
imployee  when  he  leaves  the  company  made  by  the 
comjitroller  of  the  company  shall  be  accepted  as  final. 

25.  Payments  from  the  trust  by  the  trustee  or  trustees 
are  contingent  upon  the  availability  of  trust  funds  at 
the  time  of  the  a])])lication. 

Adoption  of  Plan  by  Ilniployccs 

26.  The  plan  may  be  adojited  at  any  works  and  the 
company  will  contribute  as  provided  in  Article  3  upon 
an  affirmative  vote  of  60  jier  cent  or  more  of  the  eni- 
])Ioyees  of  that  works  with  continuous  service  of  one 
year  or  more,  receiving  a  wage  or  salary  not  in  excess  of 
$2,500  per  year. 

Creation  of  Trust 

27.  The  coiiijiany  will  create  the  trust  and  any  neces¬ 
sary  renewals  thereof  and  will  select  the  trustee  or 
trustees.  'I'he  trustee  or  trustees  will  be  custodians  of 
the  fund  contributed  by  the  participating  employees  and 
by  the  company  under  the  ])lan.  and  of  all  contributions 
made  by  the  coiiipanv  and  any  employees  of  the  company 
during  the  period  of  an  unemjiloyment  emergency. 

28.  d'he  trtistee  or  trustees  shall  make  no  payments 
out  of  the  moneys  in  the  trust  excejit  at  such  times  and 
in  such  amounts  and  to  such  ^lersons  as  the  administrators 
may  in  writing  designate,  and  excejit  that  tipon  the  ter¬ 
mination  of  the  trust  the  trustee  or  trustees  will,  upon 
retjuest  of  the  company,  i)ay  over  and  deliver  all  moneys 
and/or  securities  to  any  successor  trustee  or  trustees  aji- 
pointed  by  the  comjiany.  The  trustee  or  trustees  shall 
be  under  no  obligation  to  sc‘e  that  payments  made  as  and 
when  ordered  by  the  afhiiinistrators  are  jiroper  or  in  ac¬ 
cordance  with  tile  plan. 

2d.  The  trustee  or  trustees  shall  invest  moneys  jiaid 
into  the  trust  only  in  the  readily  marketable  obligations  of 
the  government  of  the  United  States  of  America  or  of 
any  of  its  48  state  governments,  or  of  any  city,  county  or 

other  governmental  subdivision  of  the  State  of  - , 

none  of  which  shall  have  a  maturity  of  over  five  years 
Ironi  the  date  of  ptirchase.  the  intent  being  that  invest¬ 
ments  of  the  trust  shall,  in  so  far  as  possible,  always  be 
readily  convertible  into  cash. 

Expenses  of  Administration 

30.  For  two  years  after  the  inauguration  of  the  plan 
the  coni]>any  will  ])ay  the  administration  exjien.ses.  in¬ 
cluding  the  salaries  of  those  necessary  for  its  adminis¬ 
tration.  After  such  period  the  expenses  of  administering 
the  plan  will  be  determined  and  an  agreement  reacheil 
between  the  company  and  the  administrators  as  to  a 
projicr  method  for  bearing  such  administration  expenses. 

General  .  Id ministration 

31.  The  ])lan  will  be  administered  in  units  of  each 
works. 

32.  The  administration  of  the  plan  at  each  works  shall 
be  vested  in  a  board  of  not  less  than  four  nor  more  than 
sixteen  administrators,  all  of  whom  shall  be  officers  or 
cm])loyees  of  the  company,  one-half  rej^resenting  and 
elected  by  the  ])articipating  employees  an(l  the  other  half 
appointed  by  the  ])resident  of  the  comjxitiy.  with  a  chair¬ 
man  elected  by  the  administrators  from  among  their  own 
number.  The  chairman  shall  have  a  vote.  Xo  action 


shall  be  taken  by  the  administrators  except  by  the  con¬ 
current  vote  of  a  majority  of  the  whole  board. 

33.  The  board  of  administrators  may  adopt  by-law-- 
and  rules  for  carrying  out  the  provisions  of  the  ]4an 
and  the  duties  imposed  upon  them,  which  by-laws  and 
rules  shall  be  in  conformity  with  the  provisions  and  in¬ 
tent  of  this  plan,  and  the  board  of  administrators  shall 
make  such  rules  and  regulations  governing  receipts,  loan- 
and  payments  under  the  jdan  and  such  inter])retation  of 
its  words  and  provisions  as  in  its  discretion  are  necessar;. 
or  advisable. 

34.  The  board  of  administrators  shall  cause  the  ac¬ 
counts  of  the  trust  operations  to  be  audited  annually. 

35.  From  time  to  time  after  the  plan  has  been  in  op¬ 
eration  for  two  years  the  administrators  may  decide,  in 
view  of  experience  in  operation,  what  the  normal  amount 
to  be  collected  from  partici])ating  emjdoyees  shall  be.  the 
percentages  to  be  set  aside  for  payments  and  loans  as 
hereinabove  in  Articles  7  and  8  provided,  the  amount  to 
be  ])aid  to  participating  employees  in  case  of  unemi)loy- 
ment,  the  amount  of  loans  that  may  be  made  and  the 
terms  ujion  which  repayment  shall  be  made,  and  the  de¬ 
termination  of  the  administrators  in  this  regard  shall, 
when  communicated  to  the  company  and  the  trustee. 
o])erate  as  an  amendment  of  this  ])lan. 

36.  This  plan  may  be  further  modified,  amended  nr 
changed  at  any  time  by  a  two-thirds  vote  of  the  admin¬ 
istrators  at  each  participating  works,  jirovided,  however, 
that  such  amendment  shall  only  be  effective  after  action 
at  three  meetings  of  the  board  of  administrators,  the 
second  of  which  meetings  shall  be  held  not  less  than  30 
days  nor  more  than  90  days  after  the  first  meeting,  and 
the  third  meeting  not  less  than  30  clays  after  the  second 
meeting.  After  the  second  meeting  any  proposed  amend¬ 
ment  to  the  plan  shall  be  posted  on  the  works  bulletin 
board. 

.  lhandonment  of  Plan 

37.  If  because  of  the  enactment  of  any  law.  federal  (»r 
state,  or  for  any  other  reason  it  ap])ears  to  the  company 
that  it  would  not  be  good  ])olicy  to  continue  its  contribu¬ 
tions  to  the  plan,  it  will  confer  with  the  administrators 
and  will  give  them  at  least  400  days’  notice  of  its  deter¬ 
mination  to  abandon  its  support  of  the  plan.  I/pon  the 
day  fixed  by  the  com])any  in  accordance  with  such  notice, 
all  obligations  of  the  company  to  contribute  to  the  trust 
shall  cease  and  determine,  and,  except  as  jirovided  in 
Articles  38  and  v39,  thereupon  the  money  in  the  trust 
shall  lx*  divided  among  the  company  and  the  i)articipnting 
employees  in  the  manner  provided  in  Article  21. 

38.  If,  after  the  company  shall  have  given  notice  of 
its  intention  to  withdraw  its  sujciiort  of  the  ])lan.  the 
partici])ating  emi)loyees  shall  hy  the  affirmative  vote  of 
60  per  cent  or  more  of  their  numher  decide  to  continue 
the  plan  and  trust  without  the  support  of  the  comixany. 
then  and  in  that  case  there  shall  lx*  paid  to  the  company 
one-half  of  the  amount  which  would  have  been  ])ai(l  to 
it  upon  the  total  abandonment  of  the  idan  by  the  com])anv 
and  by  the  participating  emiiloyees. 

39.  If,  after  the  company  shall  have  given  notice  of  its 
intention  to  withdraw  its  support  of  the  plan,  the  partici¬ 
pating  em])loyees  by*  the  affirmative  vote  of  66^  per  cent 
of  their  number  elect  to  abandon  the  plan,  each  partici¬ 
pating  em])loyee  will  he  paid  the  same  amount  he  wonM 
receive  if  he  then  left  the  employ  of  the  companx.  a' 
provided  in  Article  21.  An  ecptal  amount  will  be  paid  tn 
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tlie  company,  less  the  amount,  if  any,  the  company  may 
have  received  in  accordance  with  the  provisions  of 
Article  38.  Any  balance  then  remaining  to  the  credit  of 
a  works  shall  be  applied  by  the  trustee  or  trustees  to  a 
purpose  or  purposes  selected  by  the  board  of  administra¬ 
tors  as  beneficial  to  the  employees  at  that  works. 

40.  If  it  is  decided  to  abandon  the  plan  as  provided 
in  Article  39,  no  further  normal  payments  or  contribu- 

T  T 

Avoiding  Uplift  and  Determining 
Insulator  Swing 

By  F.  C.  DE  WEESE 

Carolina  Power  &  Light  Company,  Raleigh,  N.  C. 

When  spotting  transmission  line  structures  on  a 
profile,  at  points  where  there  is  considerable  difference 
in  elevation  of  adjacent  structure  locations,  the  question 
of  insulator  swing  must  be  given  careful  consideration 
and  provision  made  for  the  prevention  of  excessive 
swing,  if  ample  clearance  from  conductor  to  structure  is 
to  be  maintained  at  all  times.* 

If  the  profile  is  plotted  from  a  survey  run  through  a 
mountainous  country  the  structure  locations,  in  many 
cases,  will  be  fixed  within  very  narrow  limits.  At  such 
locations  it  will  usually  be  found  that  careful  design 
is  required.  If  many  such  places  are  encountered,  and  it 
becomes  necessary  each  time  to  calculate  the  amount  of 
insulator  swing,  the  work  becomes  quite  laborious  as  well 
as  requiring  considerable  amount  of  time. 

The  curve  shows  the  angle  of  insulator  swing  for  a 
3()(),000-circ.miI  copper  cable  with  different  values  of 
T/T  (see  A).  The  values  from  which  this  curve  was 
plotted  were  computed  with  the  assumption  that  the  cable 
was  loaded  with  ^-in.  ice  and  8  lb.  per  square  foot  wind 
pressure.  For  this  condition  of  loading,  H,  the  wind 
pressure  per  foot  length  of  cable  is  1.087  lb.  The  vertical 
load  V,  per  foot  length  of  cable,  is  1.629.  While 
this  particular  curve  is  based  on  the  ice-covered  cable, 
the  writer  believes  it  better  practice  to  use  as  a  basis  the 
hare  cable,  with  12  lb.  per  square  foot  wind  pressure,  at 
0  deg.  F.  When  this  is  done  the  cold  template  is  used 
both  for  determining  whether  there  will  be  uplift  at  any 
structure  and  also  whether  there  is  danger  of  insulator 
swing  at  any  structure. 

If  it  is  not  practical  to  locate  a  structure  at  a  point 
where  the  insulator  swing  will  not  be  excessive,  quite 
often  an  increase  of  5  or  10  ft.  in  structure  height,  in 
order  to  place  more  vertical  load  on  the  insulator  swing, 
will  give  the  desired  result.  If  this  cannot  be  done  it 
will  usually  be  found  necessary  to  dead-end  the  cables 
to  the  structure. 

The  values  from  which  the  curve  was  plotted  may  be  very 
readily  checked  mathematically.  Let  us  assume  that  Y/L  =  2.5 
and  that  F  =  1,000  ft. 

L  =  1,000/2.5  =  400  ft. 

V  =  400  X  1.629  =  651.6  lb. 

H  =  1,000/2  X  1.087  =  543.5  lb. 

From  this  it  will  be  seen  that  L,  the  effective  vertical  span, 

*Sce  “Electrical  World,"  November  16,  1929,  page  980. 
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tions  shall  be  made  by  the  participating  employees,  and 
no  unemployment  or  other  payments  shall  be  made  and 
no  loans  shall  be  granted.  Repayment  of  loans  granted 
prior  to  the  decision  to  abandon  the  plan  shall  continue 
until  fully  paid.  Relief  payments  may  be  continued  if 
funds  are  available.  Final  distribution  of  the  money 
paid  into  the  trust  shall  take  place  approximately  eighteen 
months  after  the  decision  to  abandon  the  plan. 

T 


supported  by  the  center  structure,  is  400  ft.,  the  weight  being 
651.6  lb.  Also,  the  horizontal  load  which  must  be  supported  by 
the  center  structure  is  one-half  the  sum  of  the  lengths  of  the  two 
adjacent  spans,  or  500  ft.  We  now  have: 

Tane  =  H/V  =  543.5/651.6  =  0.8341. 

(9  =  39  deg.  53  minutes.  (See  (B)  Fig.  1.) 

We  can  easily  start  with  an  assumed  angle  of  insulator  swing 
and  compute  values  of  Y/L.  Assume  that  the  maximum  per¬ 
missible  angle  of  insulator  swing  to  be  50  deg.  Tan  50  deg.  = 
1,1918  V,  the  vertical  load,  is  equal  to  ///Tan  0  =  543.5/1.1918 
=  456  lb.  L  =  456/1.629  =  280  ft.  Y/L  =  1,000/280  =3.57. 
This  value  may  be  read  from  the  curve  and  will  be  seen  to  cor¬ 
respond  to  an  angle  of  approximately  50  deg. 


Ahgle  of  IhSulatoK  Swing  In  Degrees 


Angle  of  insulator  swing  in  terms  of  span  ratio 

Applies  to  i  In.  ice  and  8  ib.  wind  on  300,000-circ.mii 
copper.  Simiiar  curves  may  be  drawn  for  other  conduc¬ 
tor  sizes  by  caicuiating  the  vaiue  of  Y/L  for  each  as¬ 
sumed  angie. 

The  effect  of  the  weight  of  the  insulator  assembly  on 
the  insulator  swing  is  not  taken  into  account  in  any  of 
the  above  calculations.  Actually  the  swing  will  be  less 
than  as  shown  by  the  curve,  especially  when  Y/L  is  large. 
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Industrial  Activity  Declines  4.5  per  Cent 

Foods  sain;  automobiles,  rubber,  textiles  lose 


WITH  a  degree  of  uniformity  that  points  to  the 
operation  of  nation-wide  factors  the  reports  re¬ 
ceived  by  the  Electrical  World  of  energy 
consumption  in  industrial  establishments  for  April  show 
a  definite  decrease  in  activity  compared  with  March. 
The  change  in  the  index  based  on  the  weighted  average 
for  the  various  industry  groups  was  4.5  per  cent.  The 
present  level  is  21  per  cent  under  that  of  April,  1931, 
and  16  per  cent  below  the  average  for  1923-1925,  which 
is  used  as  a  base. 

But  all  is  not  gloom.  There  are  a  few  bright  spots. 
A  strong  increase  in  the  stone,  clay  and  glass  group  is 
indicative  of  spring  construction — possibly  the  use  of 
concrete  for  highways,  although  the  rate  of  activity  is 
15  per  cent  less  than  at  this  time  last  year.  The  food 
industry  is  close  to  last  year’s  level,  up  2  per  cent  from 
March.  Paper  and  pulp  and  shipbuilding  are  on  the 
1931  level;  the  latter  gained  over  March.  Textiles, 


declining  from  the  preceding  month,  fell  to  the  lowest 
point  recorded  in  this  index  series  since  the  middle  of 
1924.  The  metal-working  industry  underwent  a  further 
decline ;  iron  and  steel  fell  slightly ;  both  are  down  about 
40  per  cent  from  1931.  Operations  in  the  automobile 
plants  fell  12  per  cent  from  March;  they  are  down  28 
per  cent  from  last  year. 

Regionally,  a  severe  decline  in  the  New  England  te.x- 
tile  industry  contributed  much  to  lower  the  average  for 
that  section;  plant  after  plant  took  part  in  that  decline. 
The  drop  from  March  was  abrupt ;  in  many  cases  it  ex¬ 
ceeded  30  per  cent. 

In  the  Middle  Atlantic  States  the  downward  influence 
of  the  leather  and  textile  groups  was  marked,  though 
somewhat  counterbalanced  by  gains  in  the  lumber  and 
the  stone,  clay  and  glass  groups,  while  in  the  North 
Central  States  losses  in  automobiles  and  rubber  exceeded 
the  effect  of  gains  in  foods  and  chemicals. 
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Index  of  monthly  manufacturing  activity 


IlHNr:  Average  month  1923-1925  =  100. 

(Corrected  for  number  of  working  days,  but  not  for  seasonal  variation.) 

These  data  are  compiled  by  Electrical  World  and  are  based  on  monthly 
consumption  of  electrical  energy  by  3,800  large  manufacturing  plants  in  various 
industries  and  scattered  throughout  the  country. 
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Urs  es  Domestic  Breakers  Supplant  Fuses 


By  W.  M.  SULLIVAN 

Chief  Safety  Inspector  City  of  Charlotte,  N.  C. 


IMAGINE  the  chagrin  of  a  municipal  inspector  when 
he  is  informed  that  “defective  wiring”  was  the  cause 
of  a  fire  that  broke  out  and  did  considerable  damage 
in  a  new  $30,000  home.  The  records  disclosed  that  the 
wiring  in  the  home  had  been  completed  and  fixtures  in¬ 
stalled  about  fifteen  days  before  the  fire  started.  The 
wiring  was  installed  by  a  reputable  contractor,  standard 
material  was  used  throughout  and  careful  inspection 
made  before  the  current  was  allowed  to  be  turned  on, 
but  it  developed  that  the  occupant  had  some  floor  lamps 
with  worn  and  frazzled  lamp  cords,  which  shorted  and 
blew  out  the  fuse.  It  was  an  easy  matter  for  him  to 
insert  a  penny  behind  the  fuse,  he  expecting  to  buy  a 
new  one  the  following  day,  but  having  forgotten  it  until 
two  or  three  days  later,  when  the  same  cords  again 
shorted  and  caused  several  hundred  dollars’  damage. 

Perhaps  it  is  true  that  a  denial  could  be  made  that 
the  cause  of  this  fire  was  defective  wiring,  but  if  the 
report  of  the  fire  had  contained  the  statement  that  it 
was  due  to  an  “improperly  designed  fuse  receptacle  and 
fuse”  a  court  of  law  may  have  upheld  the  contention. 
This  instance  actually  happened  in  the  writer’s  jurisdic¬ 
tion,  and  is  happening  all  over  the  country  every  day. 

Bridged  and  oversize  fuses — a  hazard 

After  this  fire  the  city  fire  department  assisted  the 
writer  in  making  a  check-up  of  fuse  conditions  in  his 
jurisdiction.  In  two  or  three  days  we  had  accumulated 
three  pecks  of  bridged  fuses  and  about  $4  in  pennies, 
nickles  and  dimes  (mostly  pennies).  I  am  willing  to 
wager  that  we  can  go  out  today  on  another  check-up  of 
fuses  and  come  back  with  an  equal  number  of  blown 
fuses  that  have  been  bridged.  In  the  face  of  such  a 
situation  as  this,  how  are  we  to  prevent  so-called  elec¬ 
trical  fires?  I  venture  the  statement  that  the  writer’s 
jurisdiction  is  not  the  only  one  in  which  can  be  found  a 
large  number  of  bridged  fuses  and  fuses  of  larger 
capacities  than  are  permitted  in  branch  circuits. 

Data  collected  during  the  past  two  years  on  fusing 
conditions  as  found  on  lighting  systems  in  cities  further 
substantiate  the  statement  that  a  large  per  cent  of  people 
do  not  know  when  a  fire  hazard  exists  on  their  elec¬ 
trical  systems.  In  residences  in  which  reinspection  of 
old  wiring  was  made  it  was  found  that  60  per  cent  were 
using  fuses  in  branch  circuits  rated  30  amp. ;  20  per 
cent,  20  and  25  amp. ;  only  20  per  cent  were  using  the 
proper  size  fuse,  15  amp.  or  less.  A  still  worse  condition 
was  found  in  the  uptown  business  district.  Only  6  per 
cent  of  the  branch  circuits  inspected  were  properly 
fused.  Of  the  service  wires  inspected  in  the  uptown 
business  district  70  per  cent  were  overfused  or  the  fuse 
bridged  with  wire  or  coins. 

Bridging  fuses  with  pennies  or  other  metal  and  fusing 
a  circuit  greater  than  the  rating  of  the  wire,  according 
to  the  writer’s  opinion,  are  done  in  99  cases  out  of  a 
hundred,  in  ignorance  of  the  consequences  of  such  prac¬ 


tice.  Lack  of  information  on  the  part  of  the  user  of 
electric  current  is  unquestionably  the  cause  of  a  very 
large  per  cent  of  electrical  fires,  for  it  is  most  unusual 
for  any  person  knowingly  to  endanger  his  life  and 
property. 

The  knowledge  of  how  to  prevent  fires  which  are 
supposed  to  be  caused  by  wiring  and  devices  is  not  as 
familiar  to  the  average  user  of  electricity  as  to  the  elec¬ 
trician  who  has  an  understanding  of  its  proper  use.  This 
lack  of  information  on  the  part  of  the  consumer  is  the 
cause  of  a  very  large  per  cent  of  electrical  fires — a  larger 
per  cent  than  carelessness,  unless  ignorance  is  such. 

I  do  not  want  it  assumed  that  the  purpose  of  this 
article  is  to  magnify  the  situation  unduly,  that  wiring  in 
a  building  for  light,  heat  or  power  is  evidence  of  a  fire 
hazard.  When  properly  installed  and  used  in  the  right 
manner  there  is  no  more  hazard  than  in  many  other 
things  for  which  we  have  use.  Matches  around  the 
home,  if  not  placed  out  of  reach  of  small  children  and 
kept  in  places  where  they  will  not  be  scattered  around 
the  house,  are  a  greater  fire  risk  than  electric  light  or 
power  wiring.  If  a  little  precaution  is  exercised  and  a 
few  rules  are  observed  with  our  electrical  system  the 
dangers  of  fire  are  reduced  to  a  minmum.  It  is  the 
duty  of  the  electrical  industry  to  remedy  this  plug  fuse 
situation,  because  it  is  impossible  for  an  inspection  de¬ 
partment  or  any  other  agency  to  prevent  bridging  of 
plug  fuses. 

Better  circuit  protection  advocated 

Unless  the  industry  can  devise  some  better  method 
of  circuit  protection  for  homes,  places  of  business  and 
elsewhere  where  protection  is  required  than  the  present 
plug  fuses  we  are  soon  to  be  confronted  with  the  in¬ 
consistency  of  our  methods.  We  debate  for  hours  at  a 
time  over  some  rule  concerning  the  thickness  of  metal 
for  a  receptacle  or  switch  outlet  box  or  where  the  serv¬ 
ice  conduit  shall  be  run  with  relation  to  the  attic,  etc., 
and  still  permit  what  is  in  the  writer’s  opinion  the  most 
serious  fire  hazard  imaginable,  namely,  the  antiquated 
plug  fuse  and  receptacle.  The  ease  with  which  a  blown 
plug  fuse  can  be  replaced  with  one  of  larger  rating, 
shunted  out  of  the  circuit  or  bridged  with  a  coin  is 
sufficient  evidence  that  this  type  of  circuit  protection  is 
obsolete  and  is  ready  for  the  “junkpile.”  This  human 
equation  that  enters  the  situation  cannot  possibly  be  over¬ 
come  so  long  as  present  equipment  is  permitted. 

The  writer  can  only  suggest  that  inspectors  and  others 
throughout  the  country  agitate  reforms  in  this  manner 
of  automatic  protection  of  circuits.  From  the  inspector’s 
standpoint,  one  of  the  greatest  faults  with  our  present- 
day  domestic  circuit  is  the  plug  type  fuse,  and  it  is  the 
opinion  of  inspectors  and  others  of  the  industry  that 
more  adequate  means  of  circuit  protection  could  be  des¬ 
ignated  in  wire  sizes,  rather  than  for  a  given  load. 

Let’s  remember  that  the  household  or  business  estab¬ 
lishment  does  not  have  the  means  for  scientific  protec¬ 
tion  of  circuits  and  equipment  that  the  industry  is  now 
furnishing  to  the  central  station.  The  advantages  of 
convenience,  safety  and  reliability  of  operation  which 
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the  user  of  central-station  power  has  enjoyed,  and  is 
enjoying,  should  be  secured  for  every  branch  circuit, 
whether  in  the  home,  office  or  the  factory. 

Urges  consideration  of  automatic  protection 

We  should  give  careful  consideration  and  encourage¬ 
ment  to  pioneers  in  the  field  of  automatic  circuit  pro¬ 
tection.  There  is  no  need  to  swallow  “hook,  cork,  sinker, 
line  and  all,”  every  claim  made  by  Tom,  Dick  and 
Harry,  that  they  have  suddenly  discovered  a  panacea  for 
all  plug  fuse  ills.  If  a  well-known  and  reputable  manu¬ 
facturer  announces  that  he  has  placed  on  the  market  a 
device  that  appears  to  have  some  merit  and  has  it  ap¬ 
proved  by  the  Underwriters’  Laboratories,  we  are  well 
within  our  rights  and  duties  to  give  this  device  a  fair 
trial,  and  should  not  scoff  at  the  idea  of  something  we 
do  not  thoroughly  understand  just  because  it  looks  as 
though  it  may  possibly  replace  our  old-time,  obsolete  and 
so-called  protective  device.  It  is  almost  inconceivable 
that  any  one  could  devise  anything  less  efficient  than  a 
j^ug  fuse.  Consequently  there  is  not  much  danger  of 
creating  a  greater  fire  hazard  than  we  now  have  by  try¬ 
ing  out  something  new. 

The  announcement  was  made  several  months  ago 
by  an  electrical  manufacturing  firm  that  it  had  de¬ 
signed  and  developed  a  “No-fuse”  unit  for  circuit  pro- 

T  T 
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Seasonal  Billing  Offers  Savings 

To  the  Editor  of  the  Electrical  World  : 

It  is  to  the  credit  of  the  utility  industry  that  its  man¬ 
agement  in  general  has  taken  every  advantage  of  the 
limited  opportunities  for  adjustment  to  varying  business 
conditions.  There  is,  however,  one  asset  enjoyed  by 
the  company  and  its  customers  that,  although  intangible, 
is  immediately  available  for  much  greater  use  than  it  has 
ever  enjoyed  in  the  past.  I  refer  to  the  mutual  credit 
that  has  been  established  on  the  part  of  the  great  majority 
of  customers,  and  if  this  can  be  put  to  some  use  that 
will  result  in  a  lowering  of  the  cost  of  doing  business 
it  should  be  of  mutual  benefit.  Referring  particularly 
to  the  domestic  customers,  which  exceed  in  numbers  any 
other  class,  a  large  percentage  of  these  have  an  estab¬ 
lished  credit  relation  with  the  company  because  of  the 
sufficiently  long  ])eriod  that  they  have  been  customers 
to  attain  a  satisfactory  credit  rating.  This  is  usually 
evidenced  by  the  waiver  of  any  deposit. 

Examining  the  consumption  records  of  the  average 
consumer  in  this  class,  it  is  found  that  the  year  divides 
itself  approximately  into  two  seasons,  April  to  Septem- 
l)er  inclusive  and  October  to  March.  The  total  consump¬ 
tion  for  each  of  these  six-month  periods  shows  a 
difference  lietween  summer  and  winter :  the  use  in  each 
of  the  six  single  months  is  close  to  the  average  of  the 
period.  Taking  this  average  as  the  unit,  and  the  favor¬ 
able  credit  relations  that  are  already  in  effect,  it  is  sug¬ 
gested  that  the  conqiany  might  offer  the  customer  for  his 
optional  acceptance  the  proposition  that  the  company  will 
send  the  customer  monthly  a  memorandum  bill  represent¬ 
ing  the  average  of  the  season,  for  the  first  five  months, 


tection  using  the  Deion  principle  and  that  the  calibra 
tion  is  almost  impossible  to  change,  after  it  is  first  estab¬ 
lished  at  the  factory.  This  unit  is  so  designed  that  it  i- 
}K)ssible  to  open  the  circuit  by  manual  operation,  and  it 
is  practically  impossible  to  block  the  operation  of  the  unit 
so  that  it  will  not  trip  overloads  or  short  circuits. 

The  announcement  that  this  device  had  been  designed 
and  develofied  was  gratifying  to  many  inspectors 
throughout  the  country.  The  unit  incorporated  man\ 
features  that  were  interesting  to  study.  Among  the  out¬ 
standing  features  claimed  for  this  unit  are  that  it  is  pos¬ 
sible  to  get  a  full,  self-contained  circuit  breaker  properly 
calibrated  to  wire  sizes,  and  it  is  provided  with  a  trij)- 
free  handle  to  prevent  blocking.  It  also  has  certain  time- 
lag  features  which  will  allow  slight  overloads  for  a  short 
time.  In  the  writer’s  opinion  this  unit  more  nearly  ap¬ 
proaches  the  ideal  circuit  protection  than  any  other 
device  on  the  market. 

In  1930  and  1931  the  National  Electrical  Code  per¬ 
mitted  the  use  of  the  circuit  breaker  in  lieu  of  branch 
circuit  fuses.  This  permits  the  inspectors,  without  hav¬ 
ing  to  act  entirely  upon  their  own  initiative,  to  investigate 
the  circuit  breaker  to  the  extent  of  permitting  and  en¬ 
couraging  its  use  in  their  respective  jurisdictions  so 
that  a  study  of  its  performance  and  qualities  as  a  pro¬ 
tection  for  circuits  can  be  determined. 

T 

and  on  the  sixth  month,  which  will  close  the  current 
season,  an  index  of  the  meter  will  be  made  and  the  exact 
bill  computed  over  the  six-month  period,  showing  the 
net  bill  after  crediting  the  five  average  payments  already 
made.  The  accumulated  departure  from  the  average  over 
five  months  will  seldom  exceed  one  month’s  bill,  there¬ 
fore  the  amount  of  the  adjustment  to  close  the  period 
will  be  relatively  small.  It  therefore  follows  that  the 
extent  to  which  credit  is  called  into  use  is  not  the  amount 
of  the  bill  for  one  or  several  months,  but  only  the  depar¬ 
ture  of  the  actual  bill  from  the  average.  The  same 
procedure  would  be  repeated  in  the  following  six-month 
seasonal  period,  and  continued  thereafter. 

It  is,  of  course,  optional  with  the  customer  whether 
or  not  he  accepts  this  co-operative  arrangement,  and  if 
accepted  he  may  terminate  it  at  any  time ;  also,  on  request, 
he  may  have  an  index  made  and  a  net  bill  rendered 
accordingly.  This  arrangement  would  offer  some  advan¬ 
tage  in  convenience  to  the  customer  as  he  would  know 
that  the  bills  would  be  the  same  amount  for  five  months, 
and  it  would  avoid  in  many  cases  the  inconvenience  of 
admitting  the  indexer  and  would  probably  eliminate  for 
quite  a  number  of  customers  the  question  of  accuracy 
that  may  be  raised  because  of  unusual  variations  in  the 
bills  of  successive  months.  The  advantages  to  the  com¬ 
pany  are  obvious,  the  principal  ones  being  the  elimina¬ 
tion  of  ten  out  of  twelve  indexings  and  office  routine  of 
computation  of  the  individual  bills  and  the  saving  in 
office  costs  because  of  the  standardization  of  such  a 
large  volume  of  billing.  This  routine  would  not  have  the 
disadvantage  of  deferred  income  because  the  average 
would  be  maintained.  This  plan  would  affect  one  of  the 
large  items  of  cost  of  doing  business  with  the  small  con¬ 
sumer  and  holds  the  possibility  that  the  saving  may  be  of 
sufficient  amount  to  be  reflected  in  the  rate,  to  the  advan¬ 
tage  of  both  company  and  customer. 

S.  D.  SPRONG, 

Xew  York  City.  Consulting'  Engineer. 
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general  managership  of  the  South 
Carolina  Power  Company.  Two  years 
ago  he  was  named  president. 

T 


W.  T.  McCaskey,  formerly  manager 
of  the  rural  service  department  of  the 
Middle  West  Utilities  Company,  has 
been  elected  president  of  the  Franklin 
Electric  Company,  Chicago. 

• 

K.  D.  McManigal,  who  has  been 
serving  the  Westinghouse  Electric 
Company  of  Japan  at  Tokio  as  its 
special  representative,  now  has  been 
made  assistant  to  the  manager  of  the 
central  station  and  transportation  divi¬ 
sion  of  the  Westinghouse  Electric  Inter¬ 
national  Company,  New  York. 

• 

Edward  G.  Jay,  for  the  past  five 
years  manager  of  the  Metropolitan  Elec¬ 
trical  League  of  Boston,  has  resigned 
and  will  devote  his  entire  time  to  the 
vice-presidency  of  the  Thermal  En¬ 
gineering  Company,  Boston,  Mass., 
specializing  in  industrial  applications  of 
heat,  refrigeration  and  the  treatment  of 
air.  He  is  also  treasurer  of  Thermox, 
Inc.,  a  subsidiary  company  affiliated  with 
the  paper  industry  and  concerned  with 
drier  applications. 

• 

J.  R.  North,  who  has  been  assistant 
investigations  engineer  for  the  electri¬ 
cal  engineering  department  of  Allied 
Engineers,  Inc.,  Jackson,  Mich.,  now 
is  the  general  engineer  of  the  Common¬ 
wealth  &•  Southern  Corporation,  also  of 
Jackson.  Mr.  North  is  serving  on  the 
foreign  systems  co-ordination  committee 
(national)  and  various  project  com¬ 
mittees  of  the  joint  subcommittee  on 
development  and  research  of  the  Na¬ 
tional  Electric  Light  Association  and  the 
Bell  System. 

• 

George  J.  Brett  has  been  elected 
treasurer  of  the  electric  light  and  power 
companies  in  the  western  division  of 
the  Niagara  Hudson  System.  Mr. 
Brett  has  been  connected  with  the  elec¬ 
trical  industry  in  this  section  of  the 
state  of  New  York  for  fifteen  years 
and  has  heretofore  been  assistant 
treasurer  of  the  various  companies. 
He  was  named  treasurer  of  the  Buffalo, 
Niagara  &  Eastern  Power  Corporation, 
Buffalo  General  Electric  Company. 
Niagara  Falls  Power  Company  and 
Niagara.  Lockport  &  Ontario  Power 
Company,  and  in  addition  was  elected 
assistant  treasurer  of  the  Tonawanda 
Power  Company.  Mr.  Brett  entered  the 
accounting  department  of  the  Niagara 
Falls  Power  Company  in  1917,  and 
eventually  became  chief  accountant  for 
that  company.  In  April,  1930,  he  was 
elected  assistant  treasurer  of  the 
Niagara  Falls  Power  Company  and 


Canadian  Niagara  Power  Company, 
Ltd.  One  year  later  he  was  also  elected 
assistant  treasurer  of  the  Buffalo, 
Niagara  &  Eastern  Power  Corporation 
and  Buffalo  General  Electric  Company. 
In  addition  to  these  offices  he  is  also 
assistant  treasurer  of  the  Niagara 
Gorge  Railroad  Company. 

T 

L.  A.  Magraiv  New  President  of 
Southeastern  Division 

L.  A.  Magraw,  who  was  elected  presi¬ 
dent  of  the  southeastern  geographic 
division  of  the  National  Electric  Light 
Association,  as  announced  in  the  May 
14  issue  of  the  Electrical  World,  has 
been  identified  with  the  electrical  in¬ 


dustry  in  the  South  since  1909  and  at 
the  present  time  is  president  of  the 
South  Carolina  Power  Company. 

At  first  Mr.  Magraw  was  identified 
with  the  manufacturing  branch  of  the 
industry.  Following  graduation  from 
the  Worcester  Polytechnic  Institute  in 
1905  he  joined  the  Crocker  Wheeler 
Company  in  New  Jersey,  resigning  to 
join  the  teaching  staff  of  Libby  College 
of  Engineering  at  Cornell.  In  1909 
the  Westinghouse  Electric  &  Manu¬ 
facturing  Company  selected  him  to  act  as 
engineer  for  work  in  connection  with 
steel  development  in  high-tension 
electrical  transmission  equipment  in 
Georgia  and  the  Carolinas.  In  1911  he 
transferred  his  interests  to  the  central- 
station  field  as  chief  engineer  of  the 
Central  Georgia  Power  Company  and 
later  was  made  executive  vice-president 
of  the  Central  Georgia  Power  Company, 
the  Macon  Railway  &  Light  Company 
and  the  Macon  Gas  Company.  He 
filled  these  executive  positions  with  con¬ 
spicuous  success  and  was  then  called 
upon  to  assume  the  vice-presidency  and 


W.  J.  Ducey,  who  was  assistant  elec¬ 
trical  engineer  for  Allied  Engineers,  Inc., 
Jackson,  Mich.,  has  been  made  electrical 
engineer  of  Consumers  Power  Company 
at  Jackson.  Mr.  Ducey  is  chairman  of 
the  overhead  systems  committee  of  the 
Great  Lakes  Division  of  the  National 
Electric  Light  Association. 

• 

G.  F.  Sanderson,  who  has  been  doing 
engineering  work  for  the  Metropolitan 
Edison  Company,  Reading,  Pa.,  now 
has  become  general  manager  for  the 
West-Lon  Light  &  Power  Company,  the 
Allied  Vermont  Utilities  Company  and 
the  Weybridge  Light  &  Power  Com¬ 
pany,  subsidiaries  of  the  Colonial 
Utilities  Corporation,  Chester,  Vt. 

• 

Alfred  May,  formerly  superintendent 
in  charge  of  investigations  and  com¬ 
plaints  for  the  San  Diego  Consolidated 
Gas  &  Electric  Company,  has  been  ap¬ 
pointed  assistant  commercial  manager, 
working  directly  under  A.  E.  Hollo¬ 
way,  vice-president  in  charge  of  sales 
and  commercial  manager.  Mr.  May 
has  been  an  employee  of  the  San  Diego 
company  for  22  years. 

• 

C.  T.  Masterson,  of  the  Nela  Park 
engineering  department  of  the  General 
Electric  Company  at  Cleveland,  has  been 
awarded  the  Francis  J.  Plym  fellowship 
in  architecture  for  1931-32  in  the  nine¬ 
teenth  annual  competition  for  that  honor 
conducted  by  the  department  of  archi¬ 
tecture  of  the  University  of  Illinois. 
Mr.  Masterson  has  been  associated  with 
the  General  Electric  Company  since 
1930.  During  his  connection  as  archi¬ 
tect  with  the  Nela  Park  engineering  de¬ 
partment  he  has  specialized  in  archi¬ 
tectural  lighting  problems.  He  plans 
to  sail  for  Europe  in  June  on  a  leave 
of  absence  from  the  company  and  will 
study  in  Paris,  Berlin  and  Rome. 

• 

A.  B.  WoLLABER,  district  manager  for 
the  Southern  California  Edison  Com¬ 
pany,  Ltd.,  at  Pasadena,  Calif.,  for  the 
past  thirteen  years  and  for  twenty  years 
a  member  of  the  Edison  organization, 
will  retire  on  pension  July  1.  He  will 
be  succeeded  by  R.  R.  Walbridge,  man¬ 
ager  of  the  company’s  western  division 
and  also  a  veteran  in  the  Edison  or¬ 
ganization.  Mr.  VVollaber  joined  the 
Edison  company  July  1,  1912,  as  assist¬ 
ant  district  agent  in  Los  .Angeles  and 
since  that  time  has  been  identified  with 
the  offices  at  Long  Beach,  Santa 
Monica,  San  Bernardino  and  Pasadena. 
He  was  appointed  to  the  Pasadena  dis¬ 
trict  managership  July  1,  1919.  Mr. 
Walbridge  has  been  manager  of  the 
company’s  Porterville  and  Santa  Barbara 
districts,  and  in  1929  he  became  man- 
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ager  of  the  western  division.  He  en¬ 
tered  the  company  service  August  1, 
1911. 

A.  L.  Nelson,  who  for  twelve  years 
has  been  a  member  of  the  firm  of  Jack- 
son  &  Moreland,  Boston,  Mass.,  as  well 
as  manager  of  its  construction  depart¬ 
ment,  handling  problems  relating  to 
plant  investigation,  operation  and  con¬ 
struction,  now  has  established  a  busi¬ 
ness  of  his  own  under  the  name  of 
Arthur  L.  Nelson  Engineers.  Mr.  Nel¬ 
son  has  served  several  of  the  engineering 
associations  on  committee  work,  includ¬ 
ing  the  American  Institute  of  Electrical 
Engineers,  the  National  Electric  Light 


Association,  the  American  Society  of 
Mechanical  Engineers  and  the  Boston 
Society  of  Civil  Engineers.  From  1920 
to  1924  he  was  on  the  faculty  of  the 
Massachusetts  Institute  of  Technology, 
electrical  engineering  department,  and 
gave  lectures  on  power  design,  construc¬ 
tion  and  operation. 

• 

W.  J.  Miller  has  resigned  as  dean 
ot  engineering  and  professor  of  elec¬ 
trical  engineering  at  Texas  Technologi¬ 
cal  College  to  become  professor  and  head 
of  the  department  of  electrical  engi¬ 
neering  at  the  University  of  North 
Carolina. 


T 


OBITUARY 


D.  F.  McGee 

Daniel  F.  McGee,  an  executive  officer 
of  the  Electric  Bond  &  Share  Company, 
died  May  12  at  his  home  in  Mount 
Vernon,  N.  Y.,  after  an  illness  of  several 
weeks.  Mr.  McGee  was  a  vice-presi¬ 
dent  of  the  Electric  Power  &  Light 
Corporation  and  a  vice-president  and  a 
director  of  the  Idaho  Power  Company, 
Minnesota  Power  &  Light  Company, 
Utah  Power  &  Light  Company,  Western 
Colorado  Power  Company,  Utah  Light 
&  Traction  Company  and  Power 
Securities  Corporation.  Mr.  McGee 
was  born  in  1871  at  Dushore,  Pa.,  and 
when  a  young  man  went  to  New  York, 
where  he  became  engaged  in  the  elec¬ 
trical  industry.  In  1899  he  became  as¬ 
sociated  with  Stone  &  Webster  and  in 
1906  with  J.  G.  White  &  Company.  In 
1910  he  became  chief  engineer  of  the 
Pacific  Power  &  Light  Company,  with 
headquarters  at  Portland,  Ore.,  a  com¬ 
pany  under  the  supervision  of  the  Elec¬ 
tric  Bond  &  Share  Company.  He  re¬ 
turned  to  New  York  and  joined  the 
staff  of  Electric  Bond  &  Share  Com¬ 
pany  in  1914. 

T 

Carl  J.  Rhodin,  consulting  engineer 
with  offices  in  San  Francisco,  was  found 
dead  at  his  home  in  Oakland,  Calif., 
May  3.  For  more  than  a  year  he  had 
been  doing  valuation  work  for  the 
Pacific  Gas  &  Electric  Company.  He 
was  a  member  of  the  San  Francisco 
section  of  the  American  Society  of 
Civil  Engineers,  the  San  Francisco 
Engineers’  Club  and  the  Commonwealth 
Club. 

Jesse  Harris,  engineer  in  charge  of 
development  for  the  Duncan  Electric 
Company,  Lafayette,  Ind.,  died  recently. 
Mr.  Harris  had  been  connected  with  the 
Duncan  Electric  oragnization  since  1908 
and  in  this  period  of  time  was  respon¬ 
sible  for  most  of  its  design  and  develop¬ 
ment  work.  He  w'as  a  native  of  Albany, 
N.  Y.,  where  he  engaged  in  general 
electrical  contracting,  before  removing 


to  Lynn  to  enter  the  experimental  de¬ 
partment  of  the  Thomson-Houston  Elec¬ 
tric  Company.  Returning  to  Albany, 
he  was  electrical  engineer  and  superin¬ 
tendent  of  the  Federal  Instrument  Com¬ 
pany  and  later  electrical  engineer  of  the 
Dongan  Instrument  Company. 

• 

A.  B.  S.  Little,  an  authority  on  elec¬ 
tric,  gas  and  other  public  utility  rates, 
died  May  12  at  Amityville,  L.  I.,  after 
an  illness  of  several  months.  He  was 
52  years  of  age.  Mr.  Little  had  written 
several  books  on  public  utilities  and  was 
a  frequent  contributor  to  engineering 
and  technical  magazines  and  papers.  He 
received  his  technical  education  in  Eng¬ 
land.  Before  going  to  New  York  in 
1919  he  was  chief  gas  engineer  of  the 
Public  Utilities  Commission  of  Illinois. 
Mr.  Little  represented  the  city  of  New 
York  in  electric  light  rate  cases  involv¬ 
ing  the  New  York  Edison,  Brooklyn 
Edison,  New  York  &  Queens  Electric 
Light  &  Power  Company  and  United 
Electric  Light  &  Power  Company  of 
New  York. 

• 

Brace  H.  Hamilton,  manager  of  the 
Washington,  D.  C.,  office  of  the  West- 
inghouse  Electric  &  Manufacturing 
Company,  died  March  21  in  that  city. 
Following  graduation  from  Cornell  Uni¬ 
versity,  Mr.  Hamilton  joined  the 
General  Electric  Company,  where  he 
specialized  in  design  of  d.c.  and  a.c. 
motors  and  generators.  He  left  the 
General  Electric  Company  in  1909  to 
join  the  power  division  of  the  West- 
inghouse  Electric  &  Manufacturing 
Company  in  Washington  where  he  en¬ 
gaged  in  similar  work.  From  1910 
to  1920  he  worked  on  the  design  of 
power  project  and  the  application  of  all 
types  of  power  operated  in  the  United 
States  government.  In  1917  he  sub¬ 
mitted  a  report  to  the  Chief  of  En¬ 
gineers,  U.  S.  A.,  on  the  Potomac  River 
hydro-electric  development;  he  also 
did  some  engineering  work  on  genera¬ 
tion  and  distribution  of  power  from 


Wilson  Dam,  Muscle  Shoals  and  from 
1917  to  1921  he  worked  on  geared,  elec¬ 
tric  and  Diesel-electric  marine  drive, 
and  auxiliaries  for  navy  vessels  and 
the  merchant  marine. 

• 

Harry  N.  Van  Deusen,  materials 
engineer  of  the  Bell  Telephone  Labo¬ 
ratories,  died  suddenly  May  15  at  Easton 
Hospital,  Easton,  Pa.  Mr.  Van  Deusen 
was  47  years  of  age.  Twenty- three 
years  ago  he  entered  the  employ  of  the 
Western  Electric  Company,  an  affiliate 
of  the  Bell  Telephone  Laboratories,  and 
several  years  ago  he  was  transferred  to 
the  Bell  organization.  Mr.  Van  Deusen 
had  charge  of  engineering  investigations 
of  materials  used  in  telephone  plants  and 
was  an  authority  in  the  field  of  insulat¬ 
ing  materials.  He  was  chairman  of  the 
insulating  materials  committee  of  the 
American  Society  for  Testing  Materials, 
a  member  of  the  American  Institute  of 
Electrical  Engineers  and  the  New 
York  Electrical  Society  and  was  the 
Bell  Laboratories  representative  in  the 
American  Welding  Society. 

• 

Edward  A.  Armstrong,  past-presi¬ 
dent  of  the  National  Electric  Light  As¬ 
sociation  and  formerly  associate  general 
counsel  of  the  Public  Service  Corpora¬ 
tion  of  New  Jersey,  died  May  1  in  his 
seventy-fourth  year.  A  native  of  Wood- 
ston,  N.  J.,  and  a  graduate  of  Bucknell 
University,  Mr.  Armstrong  was  ad¬ 
mitted  to  the  bar  in  1880.  He  specialized 
in  corporation  work  and  in  1883  was 
elected  to  the  New  Jersey  Assembly. 
In  1888  the  Legislature  elected  him 
Judge  of  the  Camden  District  Court 
and  he  served  until  1891.  He  also  had 
been  Presiding  Judge  of  the  Court  of 
Common  Pleas.  Mr.  Armstrong  served 
as  president  of  the  National  Electric 
Light  Association  in  the  years  1893- 
1894. 

• 

Massingberd  Rogers,  prominent 
figure  in  the  electrical  industry  of  Great 
Britain,  died  recently  in  London  at  the 
age  of  55.  After  being  trained  as  an 
electrical  engineer  at  Bristol,  Mr. 
Rogers  joined  the  staff  of  the  British 
Westinghouse  Company  in  1910.  A  few 
years  later  he  became  manager  of  the 
Westinghouse  (International)  Company 
of  Pittsburgh.  In  1925,  in  association 
with  Albert  Winterbottom,  another 
pioneer  of  the  industry,  he  founded  the 
Greater  London  Trust,  controlled  in¬ 
directly  by  the  giant  Utilities  Power  & 
Light  Corporation  of  Chicago.  This 
organization,  now  known  as  the  Greater 
London  &  Counties  Trust,  was  destined 
to  play  a  big  part  in  the  development  of 
British  electrical  supply.  It  was  Mr. 
Rogers,  with  his  immense  technical  and 
financial  knowledge  of  the  industry, 
who  negotiated  the  huge  deals  on  behalf 
of  the  trust  from  1927  to  1929.  On 
the  death  of  Lord  Birkenhead,  in  1930, 
Mr.  Rogers  became  chairman. 
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W.  G.  McKinney,  for  the  past  six 
years  manager  of  the  electrical  division 
of  the  Alberene  Stone  Company  at  New 
York,  will  make  his  headquarters  at 
Pittsburgh,  continuing  his  present  duties 
and  becoming  manager  of  the  north 
central  sales  division  of  the  company. 

• 

Royal  Electric  Manufacturing  Com¬ 
pany  has  appointed  James  H.  Drew  its 
representative  in  the  Ohio  territory  and 
Fred  L.  Kradel  representative  in  the 
southern  Pennsylvania  and  West  Vir¬ 
ginia  territory. 

The  assets  of  the  Electro-Kold  Cor¬ 
poration,  whose  headquarters,  both 
office  and  factory,  are  in  Spokane, 
Wash.,  have  been  purchased  at  as¬ 
signee’s  sale  by  E.  S.  Matthews,  Inc. 

• 

Robert  Mitchell  Company,  Ltd.,  of 
Montreal,  will  be  manufacturer  and 
sales  distributor  for  Canada  for  the 
Apex  Electrical  Company  of  Cleveland, 
Ohio,  maker  of  electric  washers,  ironers 
and  electric  refrigerators.  The  Robert 
Mitchell  Company  is  an  old-established 
Canadian  firm,  having  been  in  existence 
for  more  than  80  years. 

• 

Frigidaire  Corporation  of  Dayton, 
Ohio,  manufacturer  of  electric  refrig¬ 
erators,  has  approved  plans  for  the 
immediate  opening  of  a  Canadian 
branch  factory  in  Toronto.  The  com¬ 
pany  has  secured  a  large  brick  factory 
building  on  Fraser  Avenue  and  produc¬ 
tion  will  commence  almost  immediately, 
following  the  installation  of  machinery 
and  tools. 

• 

Locke  Insulator  Corporation  has  re¬ 
cently  issued  catalog  No.  32,  a  hand¬ 
book  of  information  for  those  inter¬ 
ested  in  modern  methods  of  high- 
voltage  transmission.  The  book  opens 
with  a  discussion  of  Locke  methods  and 
processes,  continues  with  a  detailed  de¬ 
scription  and  diagrams  of  the  various 
types  of  insulators  and  contains  chap¬ 
ters  on  other  Locke  products,  effectively 
described  with  the  aid  of  diagrams  and 
illustrations. 

• 

II.  K.  Dewees,  formerly  district 
manager  of  the  Dallas  territory  for  the 
Edison  General  Electric  Appliance 
Company,  Inc.,  now  is  central-station 
manager  for  that  company,  in  charge 
of  public  utility  sales  of  General  h'lec- 
tric-Hotpoint  ranges.  Mr.  Dewees 
joiTied  the  company  in  1924  as  a  field 
representative  in  the  Pittsburgh  district. 
Later  he  served  in  Chicago  as  assistant 
in  the  appliance  division,  as  manager 


News 


of  the  Simplex  division  of  the  coni- 
pany,  district  manager  in  the  Atlanta 
territory  and  subsequently  manager  of 
the  Dallas  district. 

• 

James  R.  Kearney  Corporation  an¬ 
nounces  that  N.  E.  Bigley  has  been  ap¬ 
pointed  as  its  special  representative 
in  the  Chicago  territory.  Mr.  Bigley 
will  be  remembered  from  his  past  con¬ 
nection  as  a  representative  and  esti¬ 
mator  with  the  Crouse-Hinds  Company. 
His  most  recent  connection,  however, 
was  with  the  Erie  Malleable  Iron  Com¬ 
pany  as  representative  of  the  Chicago 
branch  office. 

• 

At  a  meeting  held  in  Los  Angeles 
May  5  the  Electric  Refrigeration 
Bureau  of  Los  Angeles  was  organized 
and  George  Belsey,  president  George 
Belsey  Co.,  Ltd.,  distributor  of  General 
Electric  refrigerators,  was  elected  per¬ 
manent  chairman. 

• 

Lincoln  Electric  Company  of  Cleve¬ 
land,  Ohio,  has  announced  the  appoint¬ 
ment  of  the  Great  Northern  Tool  & 
Supply  Company  as  distributor  for 
Lincoln  products  in  Montana  and 
Wyoming.  “Stable-Arc”  welders,  weld¬ 
ing  supplies  and  “Line-weld”  motors 


will  be  distributed  in  this  territory 
through  Great  Northern  stores  and 
shops  in  Billings  and  Kevin,  Mont., 
and  Cody  and  Casper,  Wyo.  The  main 
office  of  the  company  is  at  Billings  and 
salesmen  cover  the  state  of  Montana 
and  the  northern  half  of  W'yoming. 

• 

“The  Handbook  to  Lighting  Fixture 
Success”  is  the  title  of  a  booklet  just 
issued  by  the  Lightolier  Company,  New 
York,  as  a  guide  for  electrical  dealers. 
The  publication  contains  a  complete 
analysis  of  every  phase  of  lighting 
fixture  merchandising,  discussing  such 
subjects  as  how  to  purchase  more 
profitably,  how  to  display  more  at¬ 
tractively,  how  to  sell  more  effectively, 
etc.  The  pitfalls  that  make  for  failure 
as  well  as  the  practices  that  make  for 
profit  are  set  down.  Copies  of  the 
booklet  are  available  on  request. 

• 

A  sales  branch  has  been  established 
in  Grand  Rapids,  Mich.,  by  the  Reliance 
Electric  &  Engineering  Company,  Cleve¬ 
land,  Ohio,  manufacturer  of  alternating- 
and  direct-current  motors.  This  will  be 
in  charge  of  Marshall  T.  Ball. 

• 

The  Electric  Refrigeration  Bureau 
has  added  the  following  members  to  the 
executive  committee :  Howard  E.  Blood, 
president  Norge  Corporation;  H.  J. 
Hunt,  president  Trupar  Manufacturing 
Company;  W.  G.  Peirce,  Jr.,  assistant 
to  the  general  manager  Grigsby-Grunow 
Company,  and  Frank  E.  Smith,  pres¬ 
ident  Servel  Sales,  Inc. 

▼ 


TURBO-ELECTRIC  SHIP  SETS  PACIFIC  RECORD 


In  twelve  days  and  eight  minutes  the  new  Dollar  liner  “President 
Coolidge”  sped  from  Yokohama  to  San  Francisco  last  month  to  break 
all  previous  trans-Pacific  records.  Said  to  be  the  largest  turbo- 
electric  driven  ship,  the  “President  Coolidge”  has  two  Westinghouse 
10,200-kw.  main  units  for  propulsion  purposes. 
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stack  and  stacks  are  placed  side  by  side 
to  form  a  switchboard  section. 

Sectional  switchboards  involving  oil 
breakers  are  divided  into  two  classes 
according  to  voltage.  For  voltages  up 
to  750  they  are  built  in  units  and  re- 
ing  wasted  light.  The  reflector  contacts  senible  the  air  breaker  units.  For  higher 
housing  at  four  points  only,  providing  voltages  each  breaker  usually  occupies 
three  distinct  air  chambers,  thereby  the  space  required  by  a  stack  and  has 
proper  ventilation  is  attained,  keeping  instruments  mounted  with  the  breaker, 
the  housing  temperature  to  a  minimum.  ^ 

Wedge-Grip  Anchorage 
for  Service  Cables 

A  newly  designed  wedge-grip  bracket, 
cast  in  certified  malleable  iron,  for 
anchoring  multiple-conductor  service 
cables,  is  announced  by  Hubbard  &  Com¬ 
pany,  Pittsburgh,  Pa.  Bakelite  jaws,  de¬ 
signed  with  rounded  teeth  which  grip 
the  cable  firmly  without  slipping  and 
without  injury  to  the  insulation,  are  used. 
With  the  wedge  principle  the  harder  the 
pull,  the  tighter  the  grip  becomes. 

The  use  of  a  single  cable  is  recom¬ 
mended,  since  such  construction  is  more 
sightly  than  two  or  three  separate  wires 
leading  from  pole  to  building.  It  is  pos¬ 
sible  to  line  a  single  cable  through  the 
center  of  an  opening  in  trees  with  maxi¬ 
mum  clearance  in  all  directions  to  limbs 
A  complete  line  of  sectional  steel,  dead-  and  foliage.  It  is  also  easier  to  locate 
front  switchboards  and  cubicles  which  an  advantageous  point  for  attaching  a 
may  be  made  up  of  air  circuit  breakers,  single  bracket  than  it  is  for  one  of  two 
oil  circuit  breakers,  indicating  and  or  three  units.  Awkwardness  of  cable 
recording  instruments,  dead-front  knife  attachments  to  rack  insulators  and  the 
switches  or  combinations  of  all  four  is  filling  of  the  insulator  wire  groove  is 
announced  by  the  Roller-Smith  Com-  eliminated,  as  wedge-grips  attach  to  the 

rack  bolt,  leaving  the  insulators  free. 


New  Equipment  Available 


ers,  designed  for  application  to  2,400-  A  new  method  of  edging  floors,  the 
and  4,8()0-volt  General  Electric  pole-  belt  running  over  a  soft  roller  instead  of 
mounted  transformers  in  steel  tanks,  has  over  a  hard,  as  an  improvement  over  the 
been  announced  recently.  They  are  true  flat  type  of  edged  shoe,  is  announced 
valve-type  arresters,  designed  for  mount-  by  the  Porter-Cable  Machine  Company, 
ing  inside  the  transformer  tank  and,  by  Syracuse,  N.  Y.  It  is  claimed  that  the 
interconnection  they  directly  shunt  the  belt  lasts  three  times  as  long  because 
high-  and  low-voltage  major  insulation. 

A  few  of  the  advantages  are;  Surge 
stresses  are  limited  to  only  a  fraction  of 
the  impulse  strength  of  the  transformer; 
power  follow-current  is  limited  to  6 
amp.,  equivalent  effective,  and  exists 
only  a  fraction  of  a  half-cycle;  primary 
fuse  blowing  is  prevented  without  the 
necessity  of  increasing  the  size  of  exist¬ 
ing  fuse  links ;  intershunt  arresters  allow 
separate  shipment  of  transformers  and 
arresters,  thus  providing  maximum  flex¬ 
ibility  of  stocks  of  both  items,  and  they 
afford  a  direct  saving  of  from  40  to  60 
per  cent  in  the  total  installed  cost  of 
protection,  etc. 


Sectional  Design 
for  Steel  Switchboards 


Switch  Hook  Promotes 
Safety  in  Station  Operation 

A  new  switch  hook  that  promotes 
safety  in  station  operation  composed  en¬ 
tirely  of  insulating  material,  and  gives, 
therefore,  maximum  protection  against 
accidental  contact,  has  been  announced 
by  the  General  Electric  Company.  In¬ 
asmuch  as  the  present  trend  in  the  de¬ 
sign  of  switching  equipment  is  toward 
reduction  in  space  this  switch  hook 
should  be  particularly  appealing  to  the 
operator,  minimizing,  as  it  does,  the 
possibility  of  accidental  contact  between 
live  parts  of  adjacent  switches  or  be¬ 
tween  live  parts  and  framework. 


versals.  They  may  be  built  to  reverse 
,  forty  times  a  minute.  Low-inertia 

rotors  are  provided  to  keep  reversing 
losses  at  a  minimum.  The  motors  are 
fully  inclosed  for  protection  against 
dirt,  and  moisture. 

Internal  and  external  cooling  circu- 
lations  are  provided.  The  air  circulat- 
ing  within  the  motor  never 
contact  with  the  outside  atmosphere,  but 
is  readily  cooled  by  this  method.  As 
^  ^  an  added  factor  of  safety,  asbestos  wind¬ 

ings  are  provided. 

pany.  New  York.  Complete  switch-  Ball  bearings  are  built  with  cartridge- 
boards  are  assembled  from  standard  type  mountings.  The  motors  may  be 
units  which  are  sufficiently  flexible  to  built  so  they  are  interchangeable  for 
take  care  of  the  needs  of  any  installa-  table-tilt  and  conveyor.  They  are  lur- 
tion.  They  are  built  up  of  units,  each  nished  in  all  sizes  required  for  the 
containing  one  breaker.  These  units  various  kinds  of  mills  used  for  robing 
are  placed  one  above  the  other  to  form  a  sheets  and  tin  plates  automatically. 
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